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CHAPTER  £ 

INLAND  WATERWAY  TRANSPORTATION 
Major  rivers  running  perpendicular  to  the  zone  of  advancing 
military  forces  present  major  terrain  barriers#  Conversely#  when  they 
parallel  the  axis  of  advance  they  tend  to  secure  flanks  and  provide  a 
logistical  line  of  communication#  Rivers  constitute  one  of  the  biggest 
problems  for  planning  large  scale  military  operations,  either  plans  for 
their  full  utilization  or  to  cross  them  as  barriers#  As  barriers,  they 
have  been  adopted  in  many  parts  of  the  world  as  political  boundaries, 
in  many  cases  preventing  bridge  construction  because  of  distrust  be- 
tween nations# 

The  DANUBE  RIVER  is  a combination  barrier  and  axis  of  advance 
into  the  BALKANS#  Its  west  to  east  course  between  ROMANIA  AND  BULGARIA, 
strategically  bisects  these  two  countries  and  is  a barrier  to  north 
and  south  movement.  Its  northern  course  through  HUNGARY,  and  its 
tributary  the  SAVA  RIVER,  provides  an  excellent  avenue  of  approach  to 
the  heartland  of  CENTRAL  EUROPE  from  the  ADRIATIC  SEA.  As  well  its 
lower  oourse  is  an  entry  from  the  BLACK  SEA  to  the  east# 

The  main  rivers  of  SOUTH  EUROPEAN  RUSSIA  are  all  major  avenues 
of  approach  deep  into  Soviet  territory.  As  entries  they  are  further 
enhanoed  by  leading  inland  from  the  BLACK  SEA,  except  the  VOLGA  RIVER, 
This  faot  affords  modern  invaders  a more-or-less  sheltered  sea  area 
from  which  to  launch  operations#  Because  of  the  heavy  demands  of 
armored  warfare,  utilization  of  those  advantageous  routes  of  entry 
is  imperative* 
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In  all  of  RUSSIA  there  is  approximately  I25,b00  miles  of 
streams,  of  which  about  25,000  miles  are  navigable  for 
river  craft*"*-  The  bulk  of  those  navigable  streams  are  in  EUROPEAN 
RUSSIA  and  for  centuries  have  had  their  role  in  historical  events#. 
Streams  have  boon  the  means  of  transporting  materials  usod  to  build 
roads  and  railways,  resulting  in  the  latter  supplementing  inland 
water  transport* 

Prior  to  World  War  II  much  engineering  was  started  to  im- 
prove and  augment  existing  natural  waterways  • The  BLACK  SEA  was 
connected  to  tho  BALTIC  SEA  for  sea  going  vessels#  Dams  wero  built 
to  improve  navigation  and  provide  cheap  hydro-electric  powor#  A 
canal  was  startod  to  connect  tho  groat  VOLGA  RIVER  with  tho  DON  RIVER, 
supposedly  west  from  STALINGRAD,  tho  completion  of  which  has  rocontly 
boon  roportod#  Current  press  roports  havo  plaudod  tho  mechanization 
and  modernization  of  inland  shipping,  which  indicates  its  share  of 
importanco  in  Soviet  economy#  Soviot  water  transport  figured  heavily 
in  Russian  postwar  reconstruction  in  tho  war  ravagod  aroa  covorod  by 
this  study# 

Any  proposed  military  operation  into  EUROPEAN  RUSSIA  from 
BLACK  SEA  bases,  should  not  overlook  tho  oxploitation  of  river  craft 
for  logistical  purposes#  It  is  well  known  concopt  that  much  moro 
tonnage  can  bo  towed  by  a tug  boat,  than  oqual  rail  motive  powor  can 
movo.  On  natural  watorways,  tho  cost  par  ton-mila,  and  upkoop  main- 
tenance is  likowiso  far  loss  than  other  modos  of  transportation#  Bo- 
causo  of  tho  tonnage  domands  of  armorod  warfare , which  this  aroa 
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favors , water  transport  would  un doubt ab ly  make  n largo  contribution* 
if  adoquato  prior  plans  for  utilization  war  a offootod* 

Tho  VOLGA  RIVER,  is  tha  longest  and  most  important  river  in 
EUROPEAN  RUSSIA*  and  tho  longost  rivor  of  EUROPE.  Its  total  longth 
is  2,325  milos*  draining  an  aroa  of  563,300  square  milos,  In  tho 
lowor  roachos,  tho  VOLGA  is  subjoct  to  floods  in  tho  spring  which 
ovorflow  and  wash  away  much  fortilo  alluvial  oarth,  Tho  do  positing 
of  this  oarth  in  tho  delta  region  of  its  mouth  on  tho  GASP  I AN  SEA 
croatos  a constant  dredging  job  to  maintain  navigation. 

For  tho  purposes  of  this  study,  only  tho  stream  from  KAZAN,  ^ 
which  is  a little  north  from  duo  oast  of  MOSCOW,  to  tho  CASPIAN  SEA 
is  discussod.  From  KA ZAN  to  STALINGRAD,  a distance  of  938  milos, 
tho  normal  draught  is  sovon  foot.  Thoro  woro  37  conmorcial  landing 
stagos  and  28  harbors  in  1939,  Six  of  thoso  harbors  aro  considorod 
safo  and  ioo  proof.  From  STALINGRAD  to  ASTRAKHAN,  a distanco  of 
343  milos*  navigation  is  normally  similar  to  that  above  STALINGRAD, 
But  from  ASTRAKHAN  to  the  CASPIAN  SEA,  a distanco  of  71  miles,  a 
non-tidal  ostuary  causes  triclcy  navigation  and  constant  dredging 
is  roquirod  to  maintain  depths  of  eight  foot, 

Tho  drawbacks  to  navigation  on  tho  VOLGA  RIVER  aro  long 
wintor  frosts,  Shallownoss  of  rivor  during  lato  summer  droughts* 
and  format ion  of  alluvial  islands  in  the  channel.  During  tho 
wintor  tho  uppor  roachos  of  tho  rivor  arc  used  as  slodgo  routes, 
with  loo  lno-feinr  from  90  to  160  days,  Tho  nvorago  dates  of 
broak  up  aro  April  16th  at  KAZAN,  April  7th  at  STALINGRAD,  and 


2 


March  17th  at  ASTRAKHAN. 

The  DON  RIVER  with  a total  length  of  1,525  miles  flows 
into  the  SEA  OF  AZOV,  at  ROSTOV,  which  gives  EAST  EUROPEAN  RUSSIA 
an  outlet  into  the  BLACK  SEA,  The  course  runs  generally  southeast 
from  HOSC 017,  with  a broad  loop  toward  STALINGRAD,  coming  within  48 
miles  of  the  VOLGA  RIVER  west  of  this  big  city.  The  river  is 
characterized  by  wide  variables  in  widths  and  depths.  The  width 
varies  from  500  feet  to  1,870  feet,  and  depths  vary  from  4 feet 
to  70  feet.  It  has  many  tributaries,  of  which  the  VORONEZH,  KHOPER, 
MEDVYEDITSA  and  DONETS  RIVERS  are  navigable.  The  DONETS  RIVER  with 
a total  length  of  680  miles  gives  access  to  KHARKOV  during  high  water 
seasons. 

The  lower  section  of  the  DON  RIVER  is  subject  to  two  annual 

floods,  one  caused  by  the  melting  snow  of  the  CAUCASUS  AREA  in  early 

spring,  and  a later  flooding  by  thaws  in  its  northern  tributaries. 

By  the  beginning  of  June  the  river  begins  to  subside,  and  navigation 

almost  ceases  during  August.  September  rains  again  allow  small  craft 

to  navigate  until  winter  freezes  begin.  The  DON  RIVER  is  usually 

closed  by  ice  from  November  or  December  to  March  or  April,  and  at 

rare  intervals  it  freezes  in  October.  The  delta  of  the  river 

5 

remains  open  an  average  of  250  days  each  jrear.  Recent  press 
reports  have  confirmed  the  completion  of  a 60  mile  canal  connecting 
the  DON  and  VOLGA  RIVERS  near  STALINGRAD.  River  barges  of  2,000 
ton  capacity  will  bo  standard,  and  it  is  doubtful  if  sea  going 
vessels  will  bo  able  to  negotiate  the  oanal.  From  the  Volga  River 
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the  hcvr go s will  be  raised  289  feet  through  nine  locks,  then  to  be 

lowered  144  feet  through  four  locks  to  the  Don  River*  A dam  at 

TS1&&YANSKAYA  is  to  back  water  up  to  the  canal  level  and  provide  a 

5 

reservoir  for  operating  the  looks. 

The  DNEPR  RIVER  bisects  WEST  EUROPEAN  RUSSIA  for  a distance 
of  1,410  miles*  Canals  have  been  constructed  vtfhich  make  this  river 
the  most  important  waterway  of  RUSSIA,  connecting  the  BLACK  SEA 
in  the  south  with  the  BALTIC  SEA  in  tho  north.  This  river  has  some 
difficult  rapids  which  have  been  the  subject  of  engineering  works 
for  almost  a century.  Most  of  tho  difficult  portions  have  been  by- 
passed by  canal  construction,  and  tho  river  is  navigable  for  10  to 
12  feet  draught  vessels  beyond  SMOLENSK,  west  of  MOSCOW,  In  1927, 

a dam  was  constructed  at  tho  rapids  noar  DNEPROPETROVSK,  under  American 
»■ 

supervision,  with  sluicos  and  docks  to  allow  ships  to  pass.  This  was 
also  a major  source  of  electricity  for  UKRAINIAN  industry*  The  dam 
was  destroyed  by  the  Gormans  in  World  War  II, 

Tho  BEREZINA  and  PRIPET  RIVERS  from  tho  west,  SOZH  and 
DESNA  RIVERS  from  the  east  are  navigable  tributaries*  Tho  DNEPR 
RIVER  is  conncctod  to  tho  BALTIC  SEA  by  tho  DNEPR-BUG  CANAL,  BERE- 
ZINA, and  OGINSKI  CA1LALS*  At  KIEV,  tho  rivor  is  free  from  ioo 
an  average  of  234  days  each  yoar.  It  is  ico  froo  at  KNEPROPE- 
TROVSK  for  270  days,  and  at  KHERSON  noar  the  mouth  for  277  days 

Tho  DNESTR  RIVER  has  its  hoadwators  in  tho  vicinity  of  tho 
strategic  inland  communications  oontor  of  LVOV,  and  runs  southoast 
into  tho  BLACK  SEA  at  tho  important  port  of  ODESSA.  This  rivor  used 
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1 inch  * 95  mi 


■bo  bo  tho  boundary  botwoen  RUSSIA  and  ROMANIA,  bait  since  1947  tho 
boundary  was  moved  westward  to  tho  PRUT  RIVER,  putting  tho  DNESTR 
RIVER  ontiroly  in  Soviet  territory* 

d 

Tho  DNESTR  RIVER  drains  an  aroa  of  29,670  squaro  milos* 

It  moandors  exoossivoly,  and  oomparod  to  most  Russian  rivors  has 
a rapid  current,  ovon  during  low  wator • The  avorago  ourront  has 
boen  oalculatod  at  one  and  so von-o lovcnths  miles  por  hour*  The 
avorago  width  of  tho  channel  is  500  to  750  foot,  although  at  points 
it  is  as  muoh  ns  1,400  foot  wide*  Tho  dopth  is  variable  and 
changeable,  with  no  spocific  figuros  givon*  A granite  spur  from 

i 

the  CARPATHIAN  MOUNTAINS  oauscs  rapids  in  parts  of  tho  upper  roaches 
that  malco  navigation  for  steamboats  hazardous*  Enginooring  has 
helped  improve  the  channel  at  this  point,  but  tho  problom  will  bo 
over  present*  Humorous  small  tributaries  run  into  tho  river,  but 
none  of  importance  to  navigation* 

There  are  two  spring  floods,  the  oarlior  in  February  or 

* 

early  March  is  caused  by  thaws  of  ioo , and  the  latter  in  Juno  is 
caused  by  molting  snows  in  tho  CARPATHIAN  MOUNTAINS.  Thoso  floods 
usually  raiso  tho  level  of  tho  wator  20  foot#  In  some  years  the 
level  of  water  ig  so  low  that  navigation  is  possible  for  only  throo 
or  four  weeks*  Other  years  the  water  stays  so  high  that  navigation 

g 

is  uninterrupted* 


Danubo  River  Systom 


Tho  Danubo  Rivor  systom  is  tho  commercial  lifo  lino  of 
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tho  BALKANS#  Of  tho  four  countrios  bordoring  on  tho  river* 

ROMANIA  probably  dorivos  tho  groatost  transport  valuo , and  BUL- 
GARIA tho  loast*  Tho  Poaco  Treaty  of  1947  attomptod  to  sottlo 

* 

fostering  navigation  rights  problems,  by  guaranteeing  freo  rights 
of  navigation*  Tho  achievement  of  this  goal  is  an  improbability 
at  tho  prosont  timo*  Tho  traffic  through  ROMANIA,  and  along  tho 
ROMAN IA-BULGARIA  bordor  is  monopolized  by  tho  Romania  Soa  and 
Rivor  Transportation  Company,  Ono-fourth  of  this  company  is 
ownod  by  Soviot  Russia.  Soviot  flotillas  wore  omployod  in  tho 
armor  battlos  for  BUDAPEST,  HUNGARY  in  January  of  1945,  and  tho 
DANUBE  * S logistical  contribution  was  probably  tremendous, 

rf  ■> 

r 

Tho  DANUBE  RIVER  is  1,750  miles  long,  draining  an  area 
of  320,200  squaro  milos.  It  is  navigable  for  its  ontiro  length 
through  tho  BALKAN  AREA,  playing  a primary  role  in  tho  ooonomios 
of  HUNGARY,  RUMANIA  and  YUGOSLAVIA*  Many  of  its  major  tributaries 
aro  also  navigablo,  which  further  onhancos  its  valuo.  All  highways 
and  railways  of  tho  throe  abovo  mentioned  countries  supplement 
Danubian  inland  shipp ing  as  transportation  moans. 

From  tho  mouth  of  tho  rivor  to  BRAILA.,  ROMANIA,  an 
approximate  distanco  of  110  milos,  soa  going  vossols  of  up  to 
4,000  tons  displacement  can  navigate,  Boforo  dredging  operations 
wore  aooomplishod  eight  foot  draught  was  tho  maximum  dopth.  It 
is  boliovod  ships  of  up  to  20  foot  draught  can  still  go  to  BRAILA, 
and  GALAIITI  v/hioh  is  located  between  tho  tributaries  of  tho  SERE  and 
PRUT  RIVERS.  Thoso  oitios  aro  important  transshipment  and  rail  hoad 
points. 
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Rivor  craft  and  targes  of  600  tons  displacement  can  navi- 
gato  tho  rost  of  the  length  of  tho  river,  passing  through  YUGO- 
SLAVIA and  HUNGARY  into  CENTRAL  EUROPE.  Tho  DANUBE  RIVER  is  normally 
closod  to  shipping  for  approximately  50  to  60  days  during  January 
and  Fobruary  each  yoar  duo  to  froozing,^ 

Tho  first  important  navigable  tributary  of  tho  DANUBE  is  tho 
SAVA  RIVER,  tho  oonfluonoo  of  whioh  is  at  BELGRADE,  YUGOSLOVIA.  Tho 
rivor  is  442  milos  long,  having  its  hoadwators  in  tho  DINARIC  ALPS 
north  of  TRIESTE.  Of  its  total  length,  360  milos  arc  considered 
navigable  to  spooial  rivor  craft  and  bargos.  This  distanco  reaches 
from  wo  11  above  tho  important  communications  center  of  ZAGREB, 
dovmstroam  to  BELGRADE  and  to  tho  DANUBE  RIVER.8 

Tho  DRAVA  RIVER  genorally  parallels  at  40-50  milos  to  tho 
north  of  tho  SAVA  RIVER,  and  outers  tho  DANUBE  somo  150  milos  up- 

atroam  from  tho  SAVA  entrance.  Tho  mouth  of  the  river  is  20 
* . 

foot  doop  and  1,055  foot  wide,  and  is  navigablo  for  river  streamers 
for  about  95  milos  upstream.  It  is  navigablo  for  floating  rafts 
only  upstroom  to  MARBURG  in  tho  northornmost  corner  of  YUGO- 
SLOVIA. This  river  furnishes  part  of  tho  boundary  between  HUNGARY 

and  YUGOSLAVIA.  Tho  DRAVA  VALLEY  is  tho  ancient  invasion  route 

9 

into  the  ALPINE  countries  for  pooplos  of  tho  EAST. 

Tho  TISA  RIVER  has  its  headwaters  in  the  CARPATHIAN 
MOUNTAINS  and  follows  a winding  courso  over  the  flat  eastern 
IIUNGARL'iN  PLANT  for  about  870  miles.  It  gonerally  parallels 
tho  DANUBE  RIVER  at  approximately  80  miles  to  the  east.  Its  north 
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to  south  course  crosses  HUNGARY  into  YUGOSLAVIA  -whore  it  enters 
the  DANUBE  about  40  milos  north  of  BELGRADE.  The  FRANC  IS  JOSEPH 
CANAL  oonnoots  the  two  rivers  in  northern  YUGOSLAVIA.  The  river 
is  navigablo  for  rivor  steamers  for  about  200  miles  north  to  the 
port  of  SZOLNOK.  This  port  is  the  railhead  on  the  railway  running 
oast  from  BUDAPEST  to  ARAD,  ROMANIA.9*  10 

Tigris  and  Euphrates  Rivers. 

The  TIGRIS  and  EUPHRATES  RIVERS  both  havo  their  head- 
waters in  tho  mountains  of  EASTERN  TURKEY,  and  combino  to  flow 

into  tho  PERSIAN  GULF.  The  TIGRIS  RIVER  is  1,150  milos  long, 

11 

and  tho  EUPHRATES  is  1,700  milos  long,  Tho  lower  portion  of 
¥ ¥ 

thoso  rivers,  known  as  tho  SHATT-AL-  ARAB,  is  navigablo  for  sea- 
going vossols  for  approximately  100  miles  inland  from  tho 

PERSIAN  GULF  to  BASRA.  Most  of  this  lowor  portion  sorves 

¥ 

as  a boundary  botwcon  IRAQ  and  IRAN,  and  is  tho  petroleum  export 

• ¥ 

outlot  for  both  countrios,  Rivor  vossols  totaling  60,000 
tons  navigate  from  BASRA  to  BAGHDAD.  But  duo  to  tho  arid 
climate,  navigation  goes  no  further  than  BAGHDAD  and  is  limited  to  tho 
TIGRIS  RIVER  for  tho  most  part. 
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CHAPTER  8 


COASTS,  LANDING-  BEACHES  AND  PORTS 
Turkey 

TURKEY,  separated  by  tfya  DARDENELLES,  SEA  OF  -MARMARA  and  the 
BOSPORUS,  into  ASIATIC  and  EUROPEAN  TURKEY  is  a country  almost 
surrounded  by  water.  It  is  bounded  on  the  north  by  the  BLACK  SEA, 
on  the  south  by  the  LIED  I TERRANE AN  SEA,  and  on  the  ’-vest  by  the 
AEGEAN  SEA,  and  cut  entirely  in  two  by  the  SEA  OF  MARMARA.  For  the 
purpose  of  discussion  the  coast  of  TURKEY  will  be  divided  into  three 
areas!  THE  STRAITS  REGION,  THE'POHTUS  MOUNTAIN  REGION,  and  THE  TAURUS 
MOUNTAIN  REGION.  The  STRAITS  REGION  includes  the  entire  coast  of 
EUROPEAN  TURKEY  and  that  part  of  ASIATIC  TURKEY  between  the  BOSPORUS 
on  the  north  and  the  DARDENELLES  on  the  south.  The  PONTUS  MOUNTAINS 
REGION  includes  all  of  ASIATIC  TURKEY* S coastline  from  the  BOSPORUS 
to  the  border  of  U.S.S.R.  The  TAURUS  MOUNTAINS  REGION  includes  all 
of  the  coastline  of  ASIATIC  TURKEY  from  the  DARDENELLES  to  the  border 
of  SYRIA. 

Coasts.  The  BLACK  SEA  Coast  of  EUROPEAN  TURKEY  from  BABA 
EURNU  to  the  SAKARYA  BASIN  is  steep,  wooded,  and  backed  by  mountains 
in  many  places.  The  abrupt  termination  of  the  coastal  mountains  40 
miles  west  of  BABU  BURNU  marks  the  beginning  of  the  SAKARYA  BASIN 
which  is  30  miles  wide  and  extends  35  miles  inland.'*’  It  affords 
exits  to  APAPAZARI,  ISMIT,  and  the  interior.  From  this  basin  west 
to  the  BOSPORUS  the  shoreline  is  backed  by  massive,  flat  topped. 


* 


wooded  hills  with  very  minor  beach  areas*  The  coasts  from  the 

GREEK  border  to  the  COO  STRAIT  are  varied  and  comples*  At  the 

mouth  of  the  MARITSA  RIVER  which  marks  the  border  there  is  a flat 

marshy  delta  plain.  The  town  of  ENEZ  serves  as  a port  for  EDIRNE 

2 

via  flat  bottomed  river  boats.  Extending  south  and  east  to  the 

base  of  the  GELIBOLU  PEN  HI  SUL A the  coast  is  backed  by  rugged  hills 

and  fringed  by  a shoal  bank.  The  western  shores  of  the  GELIBOLU 

PENINSULA  are  steep  and  inaccessible  except  through  shallow  plains* 

The  eastern  shores  of  GELIBOLU  PENINSULA  are  steep  and  rocky  with 

the  approaches  impeded  by  strong  currents  and  eddys.  Northeast  from 

the  DARDENELLE  STRAITS  to  the  town  of  TEKIRDAG  the  shore  is  hilly 

and  rough.  The'  shore  fronts  the  broad  ERGENE  PLAIN  from  TEKIRDAG 

to  ISTANBUL*  The  coast  here  lias  low  cliffs  or  embankments  broken 

by  beaches  and  backed  by  rolling  hills.  The  coast  from  ISTANBUL 

to  the  BOSPORUS  is  characterized  by  long,  low,  narrow  beaches 

located  within  bays  or  bights.  The  BOSPORUS  on  both  the  European 

and  Asiatic  sides  features  stepp  shore  lines  backed  by  hills. 

Beaches  are  short,  disconnected  but  provide  very  good  exits.  Strong 

3 

currents  in  the  BOSPORUS  create  poor  approaches  and  anchorages. 

Along  the  Asiatio  side  of  the  SEA  OF  HAR1IARA  from  the  BOSPORUS  at 
USKUDAR  to  IZI.2II  the  coast  is  backed  by  large,  flat  topped  hills 
broken  by  shallow  coastal  plains,  A road  and  railroad  parallel 
this  coast.  Coastal  plains  continue  from  ISM IT  to  the  head  of 
GEKLIK  KORFEZI  where  landing  facilities  exist.  The  Asiatic  shore 
of  the  DARDEITELLES  is  lined  with  long  narrow  beaches  backed  by 
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cultivated  plains • Across  the  DARDBNELLES  from  CAPE  HELLBS  the 
AEGEAN  coast  of- TURKEY  is  low  and  sandy  from  KUMKALE  to  YENI-SEHIR 
where  the  shore  becomes  steep  and  continuous# 

I 

The  TAURUS  MOUNTAIN  REGION  begins  at  DELAMAN  NEHRI  and  ex- 
tends some  560  miles  east  to  the  head  of  the  ISKBNDERUM  then  south 
^about  80  miles  to  the  SYRIAN  border#  This  section  contains  a variety 
of  coastal  terrain  including  bold  steep  shores  indented  with  bays, 
which  provide  natural  harbors j stretches  of  high  bluffs  without 
indentation;  and  beaches  fringed  with  plains,  dunes,  marshes,  and 
lagoons#  Throughout  the  length  of  this  coast  line  the  shore  is 
backed  by  high  formidable  mountain  barriers  which  isolate  the  coast 

from  the  interior#  Only  two  points  along  the  coast  are  connected 

4 

by  railroad  with  the  interior# 

The  PONTUS  MOUNTAIN  REGION  begins  at  the  BOSPORUS  and  extends 

* 

east  to  the  border  of  the  USSR.  The  ooast  is  relatively  straight, 
unindented  and  harbor less#  Its  chief  characteristics  are  unobstructed 
approaches,  simple  outline  and  exposure  to  the  winds  and  storms  of 
the  BLACK  SEA#  The  coastal  strip  is  narrow  and  rises  abruptly  to 
high 'wooded  mountains  except  at  the  YESIL  M'lAK  and  RIZIL  IRMAK 
deltas#  At  the  northern  end  of  the  mountains  the  shore  lino  becomes 
abrupt  with  only  scattered  beaches#  The  only  exits  from  the  shores 

5 

are  through  narrow  stream  and  river  valleys  or  by  narrow  foot  paths# 

* 

The  regularity  of  the  coastline  deprives  it  of  shelter  or  safe  anch- 
orage for  vessels#  Thoro  aro  a few  small  ports  along  the  coast 
which  afford  a littlo  socurity  for  ships  because  the  coastal  mountains 


neutralize  the  of foot  of  onshoro  winds*  A coastal  road  has  rocently 
boon  built  from  S BIOP  through  TRABZON  almost  to  tho  USSR  border* 

This  area  contains  numorous  landing  boachos  but  west  of  this  area 
the  mountains  again  fall  steoply  to  tho  sea* 

Ports , TURKEY  has  only  14  ports  worth  commenting  upon.  Five 
of  those  can  bo  classified  as  principal,  four  as  secondary,  and  five 
as  minor*  The  principal  ports  are  ISTANBUL,  IZMIR,  HAYDARPASA, 
TEKERDAG,  and  SXLIVRI.  Tho  secondary  ports  aro  BANDIRMA,  CANNAKALI, 
MERS3N,  and  ISKENDERUM.  The  five  most  important  minor  ports  are 
SAMSUM,  TRABZON,  GIRISUM,  ORDU,  and  ZONGULDAK.  Dotailod  information 
on  those  ports  is  not  available  at  this  station.  However,  the  prosont 
capacity  of  tho  ISTANBUL  port  area  is  roportod  as  6000  tons  with  2000 
tons  for  IZMIR  and  1000  tons  for  tho  remaining  major  ports. 

Landing  Boaohes.  Thoro  aro  innumerable  landing  boaches  in 
TURKEY  including  IS  known  beaches  on  tho  BLACK  SEA  coast  of 
EUROPEAN  TURKEY,  36  known  boachos  on  tho  BLACK  SEA  coast  of  ASIATIC 
TURKEY  and  man;'-  othors.  Tho  boachos  of  interest  oxist  on  the  BLACK 
SEA  in  tho  vicinity  of  ISTANBUL.  Usability  for  operations  is  based 
upon  transportation  and  cross  country  movement  to  and  from  beach  aroa. 

Southern  Russia 

RUSSIA  borders  on  tho  BLACK  SEA  on  tho  north  and  oast  from 
the  ROMANIAN  bordor  to  tho  TURKISH  bordor.  Tho  SEA  OP  AZOV  is 
included  within  this  coast  line. 

Coast . From  tho  northern  mouth  of  the  DANUBE  RIVER  to 
SEVASTOPOL  noar  tho  southorn  plain  of  tho  CRIMEA  the  coast  is  low 


and  irrogulnr*  To  the  wost  of  ODESSA  occasional  cliffs  and  hills 
broak  tho  monotony  of  the  low  shore  lino*  Quito  a number  of  salt 
lalcos  parallel  tho  coast  and  are  soparatod  from  tho  boachos  only  by 
low  sandy  ridges*  To  the  cast  of  ODESSA  tho  coast  becomes  highor 
and  wildor  than  tho  western  portion*  Along  this  stretch  are  found 
stoop  clay  hills  cut  by  ravinos^  strotchos  of  cliffs,  and  some  hoad- 
lands*  Inland  salt  lakes  are  still  found  behind  some  of  the  lowor 
sections  and  a fow  others  are  marshy  and  swampy,  Ihoro  arc  numerous 
sand  bars  and  shoros  along  this  portion  of  the  coast* 

Tho  southeast  coast  of  tho  CRIMEA  is  comparatively  high  and 
procipitous  oxcopt  for  tho  low  oastern  poninsula*  Tho  coast  is  cut 
by  small  bays  or  caves  with  sand  and  gravel  boachos.  In  tho  oastern 
soction,  however,  tho  boachos  arc  largor  and  moro  numerous* 

Tho  AZOV  SEA,  a shallow  inlot  of  tho  BLACK  SEA,  has  a dopth 

7 

of  about  50  ft  which  is  steadily  docroasing.  This  is  causod  by  tho 
doposit  of  sodimonts  from  tho  DON  RIVER.  In  spite  of  its  sizo  it 
produces  fovir  timos  as  much  fish  as  tho  BLACK  SEA.  Tho  southern 
coast  of  tho  soa  is  low  and  dotted  with  scattorod  hills.  Tho 
western  coast  i3  formed  by  a low,  sandy,  and  narrow  poninsula  behind 
ivhich  is  a long  lagoon*  High  cliffs  ranging  from  90-130  feet  lino 
the  coast  with  somo  of  those  forming  promontories  with  extensive  sand 
beaches  and  banl:3,  Tho  eastern  shore  is  low  and  backed  by  lagoons 
and  marshes* 

A short  distance  oast  of  tho  ontrnneo  to  tho  SEA  OF  AZOV  tho 
tips  of  tho  CAUCASUS  MOUNTAINS  run  into  the  soa*  From  this  point 
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southeastward  for  approximately  250  miles  high  cliffs  and  steep 
slopes  line  the  coast#  These  give  way  occasionally  to  small  low- 
lands, pocket  beaches,  and  narrow  stream  valleys  coming  down  from 
the  mountains#  South  of  SUKHUMI  the  coastal  plain  becomes  wider 
and  extends  to  the  south  as  far  as  BATUMI#  The  beaches  along  here 
are  sand  and  gravel  but  are  broken  by  bluffs  in  several  places# 

Parts  of  the  inland  terrain  is  marshy#  The  coast  beoomes  high  again 
to  the  south  of  BATUMI  and  continues  to  the  TURKISH  border# 

Ports#  The  principal  RUSSIAN  BLACK  SEA  ports  are  ODESSA, 
KHERSON,  SEVASTOPOL,  MARIUPOL,  ROSTOV,  NOVOROSSIYSK,  TUAPSE,  POTI, 
and  BATUMI.  The  secondary  ports  are  NIKOLAYEN,  YALTA,  FEODOSIYA, 
KERCH,  OSIPENKO,  TAGOMROG,  YEKSK,  SUKHUMI,  and  OCHEIIEHIRI.  (See 
Table  VI.) 

A wide  variety  of  landing  beaches  exist  on  the  north  shore 
of  the  BLACK  SEA  between  the  mouth  of  the  DANUBE  RIVER  and  PORT 
KATON. 


The  Balkan  Peninsula 

Romania.  At  the  western  end  of  the  BLACK  SEA  ROMANIA  is 
bordered  on  the  north  by  the  U.S.S.R.  and  on  the  south  by  BULGARIA# 
The  coastal  frontage  is  approximately  125  miles  northeast  - southwest 
Coasts.  The  coastline,  for  50  miles  south  of  the  U.S.S.R. 
border,  is  the  low  marshy  DANUBE  RIVER  DELTA.  This  delta,  only 
slightly  above  sea  level,  is  poorly  drained  marshland,  sand  dunes, 
low  plains,  and  inland  lakes#  This  is  traversed  by  three  main 


channels  of  the  DANUBE}. RIVER  on  their  way  to  the  BLACK  SEA. 

The  balance  of  the  coast  line  is  comparatively  straight 
although  broken  by  a few  shallow  bays.  . There  are  several  small 
islands  offshore  surrounded  by  comparatively  shallow  water.  The 
coast  inland  is  low  (sea  level)  and  level  for  15-20  miles  where 
it  gradually  rises  to  a height  of  100-400  feet.  The  DANUBE  RIVER 
forms  a north-south  barrier  about  25-50  miles  inland  from  the  coast. 
It  is  lined  for  its  entire  length  here  by  marsh  and  isolated  lakes, 

♦ 

The  river  itself  runs  in  two  or  more  channels  in  this  area  and  the 
main  channel  is  approximately  2100  feet  wide. 

Ports.  ROMANIA  has  only  one  principal  BLACK  SEA  port  and  one 
minor  coastal  port.  She  also  has  2 principal  and  4 minor  ports  on 
the  DANUBE  RIVER  which  is  navigable  for  90  miles  upstream  on  the 
middle  or  SUL  HI  A DISTRIBUTARY. 

The  BLACK  SEA  ports  are  CONSTANTA,  the  leading  port  of 
ROMANIA,  and  the  insignificant  port  of  MAN  GAL  LA.  On  the  DANUBE 
RIVER  the  ports  of  GALATI  and  BRAILA,  are  major  maritime  ports. 

The  ports  of  SULINA,  TULCEA,  ISACCEA,  and  GHECET  are  of  minor 
importance  • 

CONSTANTA,  located  on  the  south  central  port  of  the  coast 
just  south  of  DANUBE  DELTA,  is  the  chief  port  of  ROMANIA  and  the 
only  one  capable  of  handling  deep-draft  vessels.9  It  is  a modern, 
well  equipped  port  capable  of  unloading  10,000  tons  of  general 
oargo  each  day*  The  harbor  is  situated -qn  the  south  side  'of  CAPE 
CONSTANTA  and  consists  of  an  artificial  basin.  700  by  1,100  yards 


with  an  average  center  depth  of  30  feet  and  wharf  side  depth  of  26 

16 

feet*  The  harbor  entrance  is  located  betweon  two  breakwaters 

and  is  175  yards  wide  and  30  feet  deep*  Unprotected  anchorage  is 

available  in  roadstead  but  is  subject  to  gales  from  the  sea* 

There  are  12,000  linear  feet  of  berthing  accomodations  for 

general  cargo  vessels;  1,100  feet  of  bulk  grain  wharfage  and  four 
11 

tanker  berths.  A total  of  19  Liberty  type  ships  with  drafts  of 
22-28  feet  can  be  accomodated  at  the  wharves* 

The  port  is  connected  to  a double  track  standard  gauge  rail- 
road which  runs  to  BUCHAREST  and  also  connects  with  a north-south 
line  from  BULGARIA  to  the  DANUBE  DELTA*  There  aro  several  poor 
highways  radiating  from  CONSTANTA  with  one  fair  gravol  road  running 
north  to  TULCEA*  Daily  rail  clearanoe  of  CONSTANTA  is  reported  to 

be  28,000  tons  of  general  cargo,  3,000  tons  of  grain,  and  50,000 

12 

tons  of  oil  produots*  Thore  Is  a 7,800  ton  capacity  dry  dock  on 
the  wost  sido  of  the  harbor* 

MANGALIA,  the  othor  coastal  port,  is  of  negligible  importance 
and  is  located  on  the  oxtrome  southern  ROMANIAN  coast.  Ocean  going 
vossels  oan  bo  handlod  only  in  tho  open  anchorage  off  the  town*  The 

port  propor  is  limited  to  small  craft  drawing  less  than  12  feet.  It 
is  connected  to  CONSTANTA  and  BUCHAREST  by  rail  and  to  CONSTANTA 

by  a paved  highway* 

Tho  DANUBE  RIVER  ports  aro  roachod  thru  tho  middle  or 
SULINA  DISTRIBUTARY  of  tho  DANUBE.  It  has  an  ontranco  depth  on  the 
BLACK  SEA  of  22  foot  and  is  navigable  for  90  miles  upstroam  for  small 
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ocoan  going  vessels.*  It  is  normally  fro  eon  «7or  for  two  months 
of  tho  year  but  occasionally  is  open  for  traffic  throughout  the 
year* 

GALATI,  located  about  80  miles  up  tho  DANUBE  RIVER,  is  the 

principal  DANUBIAN  PORT  and  is  capable  of  unloading  10,000  tons 
14 

daily*  The  wharf  facilities  comprise  two  harbor  basins  and  quays 
along  tho  rivor  front*  There  are  about  8,000  foot  of  alongside 

15 

borthago  and  10,000  foot  of  offshoro  or  pontoon  berthage  available* 
The  harbor  has  a depth  of  20  foot  in  tho  basins  and  22  foot  at  the 
rivor  borths*  Tho re  nro  berths  for  about  50  small  vessels* 

Tho  port  is  cleared  by  a number  of  railroads  of  .both  standard 
and  RUSSIAN  gaugo.  There  aro  sovoral  roads  leading  inland.  There 
is  a 1,200  ton  capacity  floating  dry  dock  in  tho  harbor* 

BRAILA,  locatod  about  92  milos  up  the  DANUBE  RIVER,  is  con- 
sidered to  bo  tho  head  of  navigation  for  ocean  going  vessels.  The 

unloading  oapacity  of  the  port  is  estimated  to  be  5,000  tons  por 
16 

day,  Tho  landing  facilitios  consist  of  a harbor  basin  and 
wharvos  along  tho  river.  There  aro  6,800  foot  of  berthage  at  tho 
quays  and  18,000  foot  at  tho  rivor  wharvos  and  pontoons,'5''7  The 
harbor  dopth  rangos  from  20  foet  in  tho  basin  to  22  feet  at  tho  rivor 
berths*  The  port  is  cleared  by  both  railroad  and  highway, 

SULDTA,  locatod  just  inside  tho  mouth  of  tho  SULINA  DISTRI- 
BUTARY, is  a transhipping  point  for  grain  arriving  by  river  bargo* 
There  aro  no  acoomodations  for  ocean  going  vessels.  Quays,  suitable 
for  rivor  craft,  aro  built  along  a 2 milo  section  of  tho  north  bank 
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and  a 3 milo  section  of  the  south  bank.  Two  wharvos,  available  for 
deop  draft  ships,  wore  destroyed  during  the  war  but  may  have  been 
rebuilt  sinoo.  There  are  no  rail  lines  and  few  good  roads  connecting 
SULINA  to  the  interior, 

1ULCBA,  located  about  38  miles  up  the  DANUBE , is  capable  of 

v * . 

unloading  1,000  tons  of  general  cargo  each  day.  The  port  has  a 3,900 

foot  quay  at  whioh  3 deep  draft  and  4 river  craft  berths  are  avail- 
'18 

able.  The  port  is  cleared  by  rail  and  highway, 

ISSACCEA,  located  56  miles  up  the  DANUBE  is  primarily  a river 
craft  port.  It  is  not  readily  available  to  larger  vessels  and  the 
facilities  arc  limited  to  three  pontoon  wharves  • 

GHECET  is  located  directly  across  the  river  from  HR  ATT.  A 
and  serves  as  an  auxiliary  port.  Tho  clearance  facilities  for 
its  15  wharvos  are  negligible. 

Landing  boachos,  Tho  landing  beaches  along  tho  coast  of 
ROMANIA  aro  unknown.  Landings  could  probably  bo  made  at  almost  any 
place  along  tho  southern  2/3  of  tho  BLACK  SEA  coast,  Tho  aroa  in 
and  around  CONSTANTA  appoars  to  offor  the  best  possibilities  for 
inland  communications • Tho  formidable  DANUBE  RIVER  barrier  still 
exists  inland  and  is  crossod  by  only  one  road  and  one  railroad 
in  this  aroa, 

Bulgaria , Tho  seacoast  of  BULGARIA  consists  of  a 79  nautical 
milo  north-south  frontage  on  tho  west  coast  of  the  BLACK  SEA.  The 
actual  measurement  along  tho  coastline  is  approximately  117  nautical 


miles 


Coasts*  Tho  coast  is  modoratoly  high,  fringed  with  a narrow 
hut  strong  strip  of  "beach  and  backod  "by  high  hills  or  mountains*  The 
shoro  is  marshy  in  spots  w ith  few  sandy  boachos.  The  only  important 
indentations  along  the  coast  aro  the  GULP  OF  BURGAZ  and  VARNA  BAY* 

From  tho  southern  boundary  of  BULGARIA  tho  coast  runs  north- 
wost  as  far  as  BURGAZ  BAY  and  the  shoreline  is  hilly  and  heavily 
wooded*  Sovoral  small  coves  whoro  small  stroams  empty  into  tho  soa 
provide  omorgoncy  anchorago  for  small  vossols*  Tho  south  shoro  of 
BURGAZ  BAY  has  throo  hilly  and  wooded  poninsulas  oxtonding  out  to 
tho  north.  North  of  tho  bay  a narrow  strip  of  marshland  separates 
tho  bay  from  a lagoon.  Sharp  cliffs  lino  tho  shoro  to  tho  north  al- 
most as  far  as  HESBR  (Mossomaria) , NESBR  stands  on  a rocky 
peninsula  and  is  connoctod  to  tho  mainland  by  a narrow  isthmus  of 
sand*  A fow  miles  north  of  NESBR  tho  coast  bends  to  the  east  and 
continuos  in  a fairly  straight  lino  to  CAPE  ELIINE.  From  CAPE  EMINE, 

' • 4 

a bold  headland,  tho  coast  runs  gonorally  north,  with  fow  indentations, 
to  tho  mouth  of  tho  KALICHIYA  RIVER,  Tho  coast  is  backed  by  stoop 
hills  from  whioh  small  stroams  wind  their  way  to  shore,  Tho  coast 
runs  northoast  from  tho  KAMCHIYA  to  CAPE  GALATA  whoro  it  turns  to  tho 
wost  to  form  VARNA  BAY*  Tho  coast  oxtonds  north  to  EVKINOGRAD  BAY 
and  thonce  to  EVK  and  BATOVA  BAY,  Tho  shoro  lino  is  backed  by  cliffs 
ranging  from  60-130  foot  high  along  this  portion*  To  tho  north  of 
BATOVA  BAY  abrupt  cliffs  backod  by  hills  lino  tho  shore  the  remaindor 
of  tho  distanoo  to  tho  ROMANIAN  border* 
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Tho  BLACK  SEA,  while  not  subject  to  tidal  influence,  is  > 
subjoctod  to  variations  causod  by  barometric  pressure  and  wind. 

Ports.  BULGARIA  has  two  principal  and  throe  secondary 
ports.  Tho  ports  of  BURGAZ  and  VARNA  are  the  principal  ports  and 
AKHTOPOL  (Agathopoli),  NESEI&  (mossemaria)  , and  TSAREVO  (Vassiliko) 
are  the  socondary  ports. 

BURGAZ  is  located  on  tho  north  sido  of  the  bay  of  BTJRGAZ 

and  is  120  air  miles  northwest  of  the  BOSPORUS.  Tho  size  of  the 

harbor  area  is  163  acros  of  which  87  acres  has  been  dredged  to  a 
i 19 

depth  of  23j3  foot.  Tho  entrance  to  tho  bay  is  23  miles  wide  and 
17  milos  doop.  Tho  wostern  shore  of  the  bay  is  low  and  sandy  and 
covered  with  roods.  North  of  the  city  of  BURGAZ  thoro  is  a narrow 
marsh  land  separating  the  bay  from  a lagoon.  Beyond  this  lagoon  aro 
stoop  cliffs  that  oxtond  to  the  north.  Tho  town  of  BURGAZ  is  on 
high  ground  at  tho  head  of  the  baj''.  Ait  a point  1200  yards  west  of 
tho  harbor  a canal  connects  a salt  water  lake  (LAKE  VAYA  KOI)  to 
tho  harbor.  A standard  gauge  railroad  provides  an  exit  to  PLOVDIV 
where  the  main  lino  runs  to  SOFIA. 

VARNA  located  at  tho  head  of  the  bay  of  VARNA,  and  about  150 
air  miles  north  of  tho  BOSPORUS  is  tho  second  most  important  port. 
The  harbor  is  800  by  530  yards  or  approximately  116  acros,  and  the 
inner  harbor  lias  been  drodgod  to  25  foot  with  dopths  of  24  to  31 
foot  available  in  tho  outer  harbor,  Tho  south  shore  of  tho  bay 
is  hilly,  tho  west  shore  is  low  and  marshy  with  a narrow  neck  of 
land  separating  tho  bay  from  LAKE  DEVNA  on  the  wost Tho  DEW  A 
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CANAL  which  is  150-180  foot-  wido  and  26  foot  deep  connects  tho 

harbor  to  LAKE  DEVNA,*  Thoro  is  a railroad  and  several  good  roads 

connecting  VARNA  with  other  parts  of  BULGARIA* 

TSAREVO  whioh  sorvos  tho  southoastorn  part  of  BULGARIA 

'is  located  91  miles  northwest  of  tho  BOSPORUS*  Tho  small  natural 

harbor  whioh  is  about  900  yards  in  diametor  is  protoctod  on  the  north 

by  a rubble  breakwater » Depths  available  in  tho  oontor  of  tho 

21 

harbor  are  32  foot  ^vith  a gradual  shoaling  to  tho  sides*  Tho  harbor 
ontranco  is  600  yards  *vidc  and  11-15  fathoms  doop.  Poor  roads  form 
tho  only  exit  from  tho  beach  but  should  tako  care  of  the  estimated 
daily  unloading  capacity  of  200  short  tons. 

AKHTOPOL  is  situated  in  a small  covo  85  miles  northwest  of  tho 
BOSPORUS.  Tho  harbor  is  protoctod  by  a breakwater  extending  to  the 
north  and  provides  shcltor  for  vessels  having  a draft  of  16  foot  or 
loss,  Dopths  for  anchorage  reach  as  muoh  as  24  foot  ovor  sand  bottom 
but  avorago  12  foot*  Tho  shore  lino  is  shinglo,  Entranco  to  the 
' covo  is  100  yards  wido  and  27  foot  doop,  A poor  unimproved  road 

provides  tho  only  oxit  to  tho  intorior*  Tho  daily  ost'imatod  unloading 
capacity  is  80-100  short  tons, 

NESEBR  is  122  miles  northwost  of  tho  BOSPORUS.  Tho  town  is 
located  on  a rocky  peninsula  which  is  connected  to  tho  mainland  by  a 
narrow  isthmus  of  sand  whioh  is  sometimes  covered  by  water,  Tho 
harbor  is  located  in  a bight  on  tho  south  , sido  of  the  peninsula  and 
is  2,200  yards  wido  and  800  yards  long.  This  natural  harbor  is 
sholtorod  from  north  and  west  winds  but  open  to  south  and  cast  winds. 
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Anohorago  is  available  800  yards  off  shoro  in  water  5-8  fathoms 
doop,  Another  anchorage  north  of  tho  peninsula  has  water  7 fathoms 
deep  but  no  protoction  from  northerly  winds , There  is  ono  poor  un- 
improvod  road  to  take  care  of  tho  daily  unloading  capacity  of  80-100 
short  tons* 

Tho  curronts  aro  influenced  by  tho  direction  and  velocity  of 
tho  wind*  A modorato  north  - northwest  galo  will  rosult  in  a current 
onto  tho  coast  and  to  tho  south*  This  amounts  to  ■§■  knot  at  first 
but  incroascs  ’with  the  wind*  With  a calm  or  light  wind  no  current  is 
oxperionood. 

Landing  boqchos*  Thoro  aro  fifty-threo  known  landing  boachos 

on  tho  coast  of  BULGARIA  ranging  in  size  from  pocket  boachcs  to  thoso 
22 

6 miles  long,  Tho  two  bost  and  largest  will  bo  tho  only  ones 
discussed  hero* 

POUCH  HE  oxtonds  from  tho  cast  side  of  tho  town  of  POMERIYE  . 
for  6 miles*  Tho  boach  varies  in  xvidth  from  250-300  foot  and  is 
composod  of  firm  sand*  Tho  bottom  slope  is  fairly  gentle  with  the 
30  ft  depth  lino  generally  i to  | mile  off  shoro.  Prom  the  south 
end  of  tho  boach  a road  connects  with  P0M0RIYE  and  from  thore  a 
railroad  and  roads  connect  with  BURGAZ. 

REKA  GOLEUA  KAMCHIYA.  extends  south  from  the  mouth  of  tho 
river  KEKA  GOLELIA  KAMCHIYA  for  6 miles.  Boach  varies  up  to  600  feet 
in  width  and  is  composod  of  sand.  Tho  bottom  slope  is  uniform  and 

fairly  steep  with  tho  30  foot  depth  about  200  yards  offshore*  There 
are  secondary  exit  roads  to  PDBDDKLEE  and  NOVA  OREKKOVA. 
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On  tho  basis  of  reports  available  at  this  timo  it  is  roasonablo 
to  assumo  that  tho  oombinod  unloading  rato  of  tho  five  min  ports 
would  bo  approximately  5,600  short  tons  each  8 hr  shift*  This  could 
bo  materially  incroasod  and  would  dopond  to  a largo  extent  on  mechanical 
handling  facilities  and  ability  to  cloar  tho  harbor* 

Grooco*  The  coastline  of  GREECE  is  vory  irrogular  and  long 
with  the  total  ooastlino  boing  almost  1,500  milos  if  wo  include  tho 
outlying  islands*  Tho  numerous  gulfs  and  peninsulas  are  a result 
of  tho  subsidonco  of  tho  land  and  tho  oountloss  islands  and  sunken 
rocks  aro  a continuation  of  tho  mountain  chains  of  tho  mainland, 

Eastorn  and  southern  GREECE  is  the  only  aroa  whore  low-lands  of  any 
appreciable  sizo  come  down  to  tho  son.  Tho  coast  is  cut  up  and 
island  fringed*  This  is  characterized  by  doop  gulfs  and  irrogular 
shaped  peninsulas*  Plains  continuo  inland  from  tho  head  of  tho 
gulfs,  Tho  irrogular ity  increases  to  tho  south  and  islands  arc  more 
numerous*  Wes  torn  GREECE  generally  follows  tho  line  of  tho  PH'IDUS 
MOUNTAINS  and  tho  shores  aro  abrupt  and  inhospitable,  Tho  shore  line 
though  regular  is  broken  by  the  GULF  OF  PATROS  and  AMVRAKIA.  East 
of  tho  CHALC ID  ICE  PENINSULA  tho  coasts  of  THRACE  aro  smooth  and  almost 
harborloss*  The  coast  lino  is  backed  by  alternating  marshy  troughs 
and  plateaus.  In  general  tho  const  lino  of  tho  GREEK  islands  rise 
abruptly  from  the  soa  and  aro  baclcod  by  high  hills  or  mountains* 

Ports*  Tho  best  ports  of  the  country  arc  situated  along  the 
eastorn  and  southern  coasts,  Tho  principal  ports  aro  PIRAEUS  and 
SALONIKA*  PATROS,  VOLOS;  KALAMAI,  KAVALLA,  ALEILRTDROUPOLIS , KHALKIS , 
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LAVRION,  TZAGIZI  (Anphipolis)^  and  PREVBZA  aro  secondary  ports . Tlio 
principal  island  ports  arc  KERIORA,  IRAKLIOU  (Candia)  , SIROS,  KHANKA 
(Canoa)  PHIOS,  MITILINE,  and  VATHI. 

PIRAEUS,  tho  port  of  ATHENS  is  by  far  tho  most  important  port 
24 

in  GREECE*  PIRAEUS  consists  of  throo  main  harbors,  tho  outer  or 
LEOUTOS  harbor,  tho  innor  or  MEGAS  harbor,  and  tho  inner  most  or  HALON 
basin#-  Tho  outer  or  LEONTOS  lios  between  two  breakwaters  and  is  400 
yards  wido  and  950  yards  long  with  depths  varying  from  30-90  foot 
through  tho  control  part*  Tho  innor  or  MEGAS  harbor  is  a land- 
locked basin  surrounded  with  quays.  Tho  ontranco  is  about  210  yards 
wido#  Tho  exact  size  of  MEGAS  harbor  is  not  known  but  is  considerably 
•(approximately  100$  largor  than  LEOUTOS  and  has  depths  ranging  to  32 
ft.  Tho  HALOE  basin  lying  to  the  north  of  MEGAS  harbor  is  520  yards 
long  oast-wost  and  300  yards  wido  north-south.  The  port  is  woll 
protected  from  all  winds  except  those  from  tho  southwest.  Provailing 
winds  vary  from  southwest  to  northeast.  Tho  port  of  PIRAEUS  is 
connoctod  to  ^THENS  by  throo  railway  linos,  one  single  track  and  ono 
double  track  standard  gauge  and  ono  single  track  narrow  gauge*  There 
aro  also  two  main  highways  connected  to  ATHEHS.  The  port  is  rated 

at  4,000  short  tons  por  day  providing  sufficient  tugs,  lighters  and 

26 

land  transport  aro  availablo# 


SALONIKA  is  capable  of  handling  2500  short  tons  per  day  and 
* 27 

is  cleared  by  3 rail  linos.  The  harbor  is  approximately  11  milos 
long  and  7 miles  wido# 


MIKAS,  the  third  Host  fc, portent  port  in  nil  Greece,  U tho 


po 

most  important  PELOPONNES IAN  Port.  PATRAS  is  approximately  1,400 
yards  long  and  500  yards  wido  and  has  "boon  drodgod  to  a dopth  of  30 
foot  oxcopt  noar  tho  molos.  Vessels  too  largo  to  ontor  tho  harhor 
borth  outsido  with  two  anchors  down  and  storn  secured  to  a detached 
nolo.  Tho  holding  is  very  poor,  howovor.  Strong  westerly  winds 
continually  interrupt  unloading.  There  is  a singlo  narrow  gaugo  rail- 
line connecting  PATRAS  with  ATHENS  and  also  a poor  road.  Tho  port  has 
an  unloading  capacity  of  1000  short  tons  por  day. 

VOLOS  is  situated  in  a bay  on  tho  north  sido  of  tho  GULF  OF 

VOLOS  and  servos  as  a clearing  port  for  the  THESALIAN  PLAINS  and  as 
29 

a floet  baso.  The  port  proper  is  triangular  in  shape  with  the 

ontranco  475  yards  wide.  The  exact  dopths  of  tho  harbor  are  not  known 

but  tho  10  fathom  curve  runs  from  CAPE  SESKLO  to  GORITZA  and  depths 

gradually  lesson  as  the  hoad  of  tho  Gulf  is  approachod.  There  is  a 

singlo  track  narrow  gaugo  rail  lino  which  connects  with  tho  main 

rail  lino  at  LARISSA.  Tho  port  is  rated  at  800  short  tons  por  day. 

KAL/1IAI  (Kalanata)  is  located  in  tho  northeast  end  of  tho 

KESSEN IAN  GULF.  It  is  booked  at  tho  northwest  by  the  MESSENE  PLAINS, 

a rich  agriculture  area.  Tho  harbor  propor  is  1,000  yards  long  and 

30 

700  yards  wido  with  a dopth  ranging  from  19-30  foot.  The  port  is 
protected  by  two  breakwaters  and  tho  entrance  is  200  yards  wido  and 
26  feet  doop.  Temporary  anchorage  outside  tho  harbor  has  a depth  of 
12  fathoms  over  sand  bottom*  Thoro  is  a singlo  track  narrow  gauge 
railroad  which  runs  northwest  to  ATHENS,  Tho  estimated  port  capacity 
is  1,000  short  tons  por  day. 
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ILWAALA  located  midway  botwoon  SALONIKA  and  ALEXANDROUPOLIS 

is  an  opon  roadstead  oxposod  to  tho  south.  The  port  is  hacked  by  a 

high  range  of  hills  which  command  not  only  tho  soa  approaches  hut 

also  tho  PHILIPPI  PLAINS  to  tho  north.,  Tho  harbor  proper  is  approx- 
- 

imatoly  1,300  foot  long  and  980'  foot  wide  with  a reported  depth  of 
'31 

26  foot,  Tho  depth  at  tho  ontranco  to  tho  harbor  is  6 fathoms, 

Thcro  is  a good  oxit  road  to  DRAMA  and  two  lessor  roads  to  STAVROS 
and  XANTHI,  Tho  nearest  railroad  is  located  at  DRAMA,  15  miles  to  tho 
north,  Tho  rated  capacity  of  tho  port  is  400  short  tons  por  day, 
ALEXAIJDROTJPOLIS , an  opon  roads  toad  port,  i§  snail  and  un- 
deve loped,  Tho  last  reported  harbor  depth  was  6-10  foot  but  was 
undoubtedly  improved  by  tho  GERMANS  and  BULGARIANS  during  the  war* 
There  is  unlimited  anchorage  w to  1 mile  offshoro  which  is  4g- 
fathoms  docp  over  mud,  Tho  port  is  primarily  a lighterage  port  and 
is  rated  at  1,000  short  tons  por  day,  Tho  port  is  located  on  tho  main 
lino  of  tho  SALONIKA  - ISTANBUL  railway,  which  is  a single  track 
standard  gauge  lino,  A fairly  good  road  loads  to  K0M0T3NE  thru 
MAKRI  and  SAPPAI, 

KHAiLKIA.  is  tho  fifth  most  important  port  in  GREECE  and  lies 
in  tho  KBALKIS  STRAITS*  It  is  approximately  40  air  lino  nilos  north 
of  ATHENS  and  is  connected  to  ATHENS  by  a single  track  standard  gaugo 
railroad.  Tiro  rated  capacity  is  700  short  tons  por  day, 

LAVRIOH  (Laurion)  locatod  in  ERGASTERIA  BAY  is  about  800 
yards  square  and  has  a depth  of  3—8  fathoms  over  muddy  ground.  It 
is  used  primarily  to  handlo  oro  shipped  from  tho  SOUNION  district,32 
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The  port  is  connected  to  ATHENS  by  a nnrrov;  gaugo  railroad  and  a fair 
road*  Tho  estimated  capacity  of  the  port  is  550  short  tons  por  day* 
Thoro  is  unlimited  doop  water  anchorage  which  is  exposod  to  south 
and  southeasterly  winds* 

FREVEZA  on  tho  west  coast  of  central  GREECE  is  a sheltered 

anchorage  which  can  be  approached  through  a channel  120  foot  wide 
w * 

and  19  foot  doop*  The  depth  along  tho  1,900  foot  quay  is  only  2 ft 
to  5 foot  unloss  drodgod  since  tho  War*  All  unloading  must  bo  done 
by  lightors,  A narrow  gauge  rail  lino  is  reported  to  be  tho  only 
moans  of  rail  oxit  from  tho  harbor*  The  estimated  unloading  capacity 
is  2,500  short  tons  per  day* 

TZAGEZI  (Amphipolis)  located  midway  be two on  SALONIKA  and 

K AVAL  LA  at  tho  mouth  of  tho  STRUMA  RIVER  has  an  artificial  harbor 

360  yards  square.  The  depth  at  the  piors  is  24  foot.  Tho  entrance 

is  120  yards  wido.  This  port  was  undor  construction  at  tho  .time  of 

33 

the  axis  attack  on  GREECE,  Tho  port  is  connected  with  tho  main 
MACEDONIAN  rail  line  at  SERRES  by  a single  track  standard  gauge 
rail  lino.  An  improved  coast  road  connects  it  with  both  KAVALLA 
and  SALONIKA*  Tho  estimated  daily  unloading  capacity  is  1200  short 
tons  por  day. 

Hie  poros  of  tho  principal  islands  and  the  minor  ports  of  tho 
Grook  mainland  will  not  bo  discussed  bocauso  of  tho  problem  of  inland 
communication  over  poor  roads  and  inadoquato  rail  linos* 

landing  bonchos.  The  discussion  of  the  landing  beaches  will 
be  linitod  to  a discussion  of  tho  moro  important  approaches  to  tho 
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major  strategic  areas  of  GREECE,  Thoso  aro  the  approaches  to 

ATHENS,  SALONIKA,  tho  straits  between  tho  GULP  OP  PATRAS  and  tho 

34 

GULF  OF  CORINTH,  and  tho  island  of  KERKIRA  (Corfu). 

Thoro  aro  two  landing  boacho.s  giving  access  to  ATHENS.  Tho 
first  of  thoso  is  located  south  of  PIRAEUS.  Two  small  landing 
benches  ono  2,500  yards  and  one  3,100  yards  long  provide  good 
exits  to  ATHENS.  Tho  second  is  a 7 milo  long  beach  on  tho  western 
sido  of  the  GULF  OF  PETALIOI.  Tho  oxits  to  ATHENS,  16  milos 

v 

distant,  aro  oxcollcnt* 

Thoro  aro  three  primary  landing  beaches  to  approach 
SALONIKA.  Tho  first  of  thoso  is  a 20  milo  long  boach  on  tho  west  sido 
of  tho  GULF  OF  THERMAI  which  givos  good  oxits  ovor  the  coastal  plain 

y 

to  SALONIKA*  Tho  socond  is  an  8 milo  long  boach  on  tho  oast  side 
of  tho  GULF  OF  THERMAI.  Tho  exit  is  across  low,  level,  and  poorly 
drained  land,  Tho  third  boach  is  a poor  secondary  route,  from  a 6 
milo  wido  boach  on  the  wost  coast  of  tho  GULF  OF  SIR  IKON , across  tho 
CHALCIDICE  PENINSULA  to  SALONIKA. 

Tho  straits  bo  two  on  the  GULF  OF  PATROS  and  tho  GULF  OF  CORINTH 
may  bo  approached  from  a landing  aroa  at  tho  northwest  corner  of  tho 
PELOPONNESUS.  This  boach  is  13  miles  long  with  poor  wot  weather  oxits. 
Landings  on  KERKIRA  (Corfu)  can  bo  rondo  on  a 7 milo  wido 
beach  locatod  on  oast  sido  of  tho  island* 

GREECE  has  an  abundance  of  natural  and  artificial  ports, 

\7hoso  conbinod  unloading  capacity  is  impress ivo,  and  inumornblo  landing 
boachos,  Tho  problon  of  how  to  cloar  thoso  ports  with  a very  poor 
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road  system  and  inadequate  rail  system  is  of  major  difficulty  to 
logistio  support*  The  roads  and  railroads  suffered  so  much  damage 
during  the  war  and  neglect  since  the  war  that  it  is  said  the  fastest 
means  of  communication  between  major  cities  is  that  provided  by  ships* 
Much  of  the  information  on  ports  is  at  least  10  years  old  and 
very  sketchy.  There  have  undoubtedly  been  many  improvements  since 
this  material  was  published, 

Albania « ALBANIA  is  a very  small  and  primitive  Balkan  country 
along  the  eastern  shore  of  the  ADRIATIC  SEA.  It  is  bordered  on  the 
north  and  east  by  YUGOSLAVIA  and  on  the  south  by  GREECE,  It  is 
approximately  200  miles  long  and  75  miles  wide  at  its  widest  point. 
Coasts » The  coast  line  is  generally  low  in  the  north  backed 
by  a high  mountain  range.  Near  the  port  of  VALONA  limestone  hills 
gradually  close  to  the  waters  edge.  The  water  is  shallow  to  moderate 
depth  for  some  distance  offshore.  Considerable  silt  is  carried  down 
by  the  rivers  and  dumped  into  the  coastal  waters. 

Porta.  There  are  seven  comparatively  important  sea  ports 
along  the  ooast.  The  ports  of  DURRES  (Durazzo)  and  GJI  I VLONES  can 
be  classified  as  principal?  SEENGJIN  and  SARANDE  as  secondary?  KEP  I 
PALERMO S , PORTA  ROMANA,  and  GJI  I LALZES  as  minor  ports. 

DURRES  (Durazzo),  situated  on  the  bay  of  GJI  I DURRESIT,  is 
approximately  thirty  seven  miles  south  of  the  YUGOSLAV  border  and  is 
the  chief  port  of  ALBANIA,  The  bay  itself  is  surrounded  by  a swampy 
lagoon  on  the  north,  high  hills  on  the  northeast  and  east,  and  a low 
fertile  valley  on  the  southeast.  The  harbor  proper  is  3,900  feet  long 
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and  2 | 100  foot  wide  and,  except  for  a short  expanse  in  tho  south- 

35 

east,  has  a firm,  sandy  shoreline*  Part3  of  the  enclosed  harbor 
are  heavily  silted  but  continuous  dredging  maintains  an  average  depth 
of  19  feet.  The  port  is  connected  to  tho  oapital  city  of  T IRANI  by 
a standard  gauge  (4*  8")  rail  line  and  a modern  highway*  The  tides 
and  currents  in  the  vicinity  of  the  harbor  are  negligible  with  a high 
water  interval  of  4 hours  and  19  minutes.  The  mean  high  water  spring 
rise  is  1 foot  and  the  neap  rise  is  0*7  feet*  The  current  normally 
sets  north  past  GJI  I DURRESIT  and  attains  a maximum  rate  of  1*5  knots* 
GJI  I VLOliES , the  second  most  important  port  in  ALBANIA,  is 
60  miles  north  of  the  GREC 0 -ALBAN IAN  bordor  and  comprises  the  port 
facilities  of  several  small  coastal  towns*  The  coast lino  along  tho 
southern  and  northoast  side  of  the  bay  is  low  and  sandy  and  is  backed 
by  marshy  ground;  tho  oast  side  is  fronted  by  a narrow  sand  beach 
backed  by  high  rocks;  wost  shore  bty  stoop  rocks  reaching  to  the  waters 
edge,  Tho  harbor  moasures  9 miles  north-south  and  5 miles  wide  at  tho 
ontranco*  Tho  dopth  ranges  from  10  to  27  fathoms  with  the  5 fathoms 

curve  varying  from  200  yards  off  shoro  on  the  oast  side  of  the  bay 

' 36 

to  1 mile  on  the  northoast  side.  The  port  is  connected  to  the  as- 
phalt mine  at  SELERICE  by  a narrow  gauge  (2*  0")  railroad  and  to  tho 
interior  by  secondary  roads.  It  is  wo  11  sheltered  from  winds  except 
thoso  from  tho  northwest.  The  tides  are  weak  and  irregular  with  a 
spring  range  of  1 foot  and  a moan  range  gf  0,7  foot  during  calm  weather 
During  strong  northwest  wind  tho  spring  range  inoroases  to  as  much  as 
2 foot,  A 0,5  knot  curront  normally  sots  northwest  off  tho  ontranco 
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MAJOR  PORTS  OF  ALBANIA 
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MINOR  PORTS  AND  LANDINGS,  ALBANIA 
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to  tho  bay, 

SHENGJIN  located  in  tho  small  bay  on  tho  north  coast  of  PELLG 

I DRINIT  is  10  milos  south  of  YUGOSLAVIA,  2,600  feet  long  east  to  west 

and  2,4-00  foot  long  north  to  south*  Tho  north  and  west  shores  are 

composed  of  rubble  and  backed  by  stoop  hills*  Tho  eastern  shore  is  a 

sand  and  gravel  beach  backed  by  swamp.*  The  harbor  depths  range  from 

20  to  30  foot  with  shoal  water  inside  and  outside  the  harbor  proper* 

Tho  roadstead  is  open  and  exposed  to  northwest,  west,  and  southwest 
37 

winds*  Thcro  is  a 40  to  70  foot  wide  breakwater  extending  900  ft 
southwest  from  a higjh  rocky  point  near  tho  entrance  to  the  harbor. 

The  port  is  oonnoctcd  to  the  inland  town  of  SHK0DER  (Scutari)  by  a 
secondary  road.  Tho  tide  is  weak  with  a moan  spring  range  of  1 foot 
and  a moan  range  of  0*7  foot,  Tho  outflow  of  tho  Drin  River  creates 
a woak  northwest  current  along  tho  oast  coast  of  the  bay, 

SARANDE  situated  on  tho  north  shoro  of  GJI  I SAR ANDES  is 
located  near  tho  southern  border  of  ALBANIA*  Tho  bay  is  1*75  miles 

long  north-south  and  indonts  tho  coastlino  about  0*75  miles,  Tho 
shorolino,  except  for  tho  aroa  in  front  of  tho  town,  is  rocky  and 
backed  by  stoop  hills,  Tho  harbor  dopth  ranges  to  a maximum  depth  of 
32  fathoms  and  with  an  averago  of  16  fathoms  in  tho  center.  Tho  bay 
is  sholtorod  from  all  winds  except  those  from  tho  south-wost, 

Tho  tido  is  woak  with  a spring  range  of  0,9  foot  and  a moan 
rango  of  0.6  foot*  Tho  current  has  a north  sot  and  roach -a  speed  of 
1,5  to  2 knots  with  a strong  south  wind. 
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KEP  I PALERMO S situatod  on  tho  southwest  coast  is  a natural 
harbor  with  ono  oxit  road  tq  tho  interior. 

GJI  I LALZES  and  PORTA  ROMAMA  situatod  along  tho  northwc st 
coast  aro  opon  roadsteads  with  ono  road  oach  loading  to  tho  interior* 
Landing  beaches*  Thoro  aro  of  course  numerous  landing  boachoa 
along  tho  soaooast  of  ALBANIA  but  the  majority  present  the  problem  of 
a good  inland  exit  from  tho  beach*  Tho  more  important  ones  are  one 

* * 4 

2 milo  beach,  vloinity  of  DURRES;  two  2,400  foot  beaches,,  vicinity  of 

GJI  I VLONESj  a 2.5  milo  beach,  vicinity  of  SHENGJIN;  and  a 600  foot 

38 

boach,  vioinity  of  SARANDE. 

Beach  number  ono  commoncos  at  a point  approximately  2100  feet 
east  of  MOL I DE  LEVAN IE  and  continues  to  tho  southeast.  The  bench 
is  90  foot  wide,  and  the  gradient  avoragos  ltl4  botwoon  tho  2 fathom 
line  and  the  shoreline.  There  is  no  road  clearance  immediately  behind 
the  boaoh, 

Bcaoh  number  two  begins  1 mile  south  of  3KELE  E VLONES  and 
* - 

extends  for  2,400  feet.  Tho  boach  is  30-45  feet  wide,  and  tho  gradient 
avoragos  1:66  from  tho  3 fathoms  lino. 

Beach  number  throo  begins  immediately  north  of  EJTE  FTOHTE  and 
extends  for  2,400  feet,  Tho  boach  is  30-45  feet  wide,  and  the  gradient 
varios  from  1:17  to  1:50  from  tho  3 fathom  line. 

Boaoh  number  four  begins  south  of  tho  port  of  SHENGJIN  and  runs 
for  2*5  miles.  The  width  of  the  boach  varios  from  350  foot  to  540  feet 
and  then  dwindlos  to  nothing  at  tho  south  end,  Tho  offshoro  gradients 
vary  from  1:50  to  1:90, 
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Boach  number  fivo  begins  2 milos  south  of  tho  bay  of  SWDE.. 
Tho  boach  is  600  foot  long  and  90  foot  wido.  Tho  boach  is  fairly  stoop 
and  has  an  oxit  road  750  foot  inland* 

Tho  so  ports  wore  oxtons  ivcly  damn  god  during  WGRID  WAR  II  but 
should  bo  ropnirod  and  improved  as  of  this  dato.  Tho  Italians  used 

tho  ports  of  DUKRES , GJI  I VLONES,  and  SHENGJIN  during  tho  Italo  Grook 

_ . 39 

Campaign. 

Tho  combined  unloading  capacity  of  the  four  bost  ports,  basod 
on  an  8 hour  day,  is  ostimatod  to  bo  3000  short  tons.  This  could 
undoubtedly  bo  increased,  but  tho  problom  of  cloaranco  of  port  area 
still  remains  a major  factor. 
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CHAPTER  9 


CROSS  COUNTRY  MOVEMENT 
Turkey 

TURKEY  because  of  its  peculiar  arrangement  and  diversified 
terrain  will  be  broken  down  into  six  separate  and  distinct  areas  in 
order  to  facilitate  discussion*  These  areas  are  called  the  STRAITS 
REGION,  PONTUS  MOUNTAIN  REGION,  TAURUS  MOUNTAIN  REGION,  CENTRAL 

PLATEAU  REGION,  EAST  ANATOLIAN  HIGHLANDS  REGION,  and  the  SOUTHEASTERN 

1 

PLAINS  and  LOW  PLATEAU  REGION. 

The  Straits  Region  includes  all  of  EUROPEAN  TURKEY  and  that 
part  of  ASIATIC  TURKEY  west  to  the  CENTRAL  PLATEAU.  It  includes  those 
areas  intimately  associated  with  the  STRAITS  (DARDENELLES,  SEA  O.F 

MARMARA  and  the  BOSPORUS).  The  region  measures  345  miles  north-south 

« 

and  280  miles  east-west. 

The  relief  of  the  European  seotion  consists  of  a broad  central 
plain  bordered  on  the  north  by  rugged  mountains  and  on  the  south  by 
low  (500-600  feet)  flat  topped  hills.  The  Asiatic  section  consists 
of  a series  of  valleys  and  ridges  running  generally  west  to  east.  At 
the  east  end  of  the  valleys  access  is  gained  to  the  CENTRAL  PLATEAU 
via  a steep  slope.2 

The  soils  over  about  three-fourths  of  the  region  are  well- 
drained  shallow  or  deep  loam.  , The  soil  tends  to  be  thin  on  steep 
slopes  and  to  be  slippery  when  v;et.  It  becomes  dry  and  dustry  soon 
after  a rain.  Poorly  drained  silt  and  olay  soils  oover  the  north  side 
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of  the  ERGENE  PLAIN*  and  it  is  very  slippery  when  wet  and  hard  when 
dry*  In  the  lower  parts  of  the  major  river  valleys  and  on  the  lake 
plains  alluvial  soil  will  be  found.  This  is  subjeot  to  waterlogging 

in  the  rainy  season*  It  is  very  slippery  when  wet  and  soft  and  fluid 

. / 

when  saturated. 

The  vegetation  below  2*000  feet  along  the  coast  consists 
primarily  of  scrub  brush,  grass,  and  marsh  plants*  The  scrub  reaches 

S «• 

6 to  9 feet  in  height,  is  dense,  and  resembles  the  chaparral  of 
California*  There  are  some  patches  of  inpenotrable  thorn  brush.  The 
EUGENE  PLAIN  is  cultivated  and  oonsists  primarily  of  crops  and 
pasture  grass.  The  seaward  slope  of  the  mountains  from  2,000  feet 
to  timber  line  (5,200-6,000  feet)  is  covered  with  deciduous  and 
coniferous  forest. 

The  precipitation  in  this  region  is  moderate  with  more  than  20 
inches  falling  in  the  mountains.  The  summer  in  the  south  is  hot  and 
practically  rainless,  Tho  winter  is  warm  in  the  south,  mild  in  coastal 
zones  and  oold  inland.  The  days  of  snow-cover  vary  from  none  in  the 
coastal  zone  and  southwest  to  8-30  days  in  the  mountains.  The  major 
thaw'  period  occurs  from  late  Fobrunry  on  lowlands  to  late  March  in 
mountains*  The  ground  is  dry  over  50  per  cent  of  the  time  for  6-9 
months  of  tho  year* 

Tho  outlook  for  cross  country  movement  is  generally  favorable 

in  the  warm  soasons  on  the  ERGENE  PLAIN  and  on  the  mainlands  of 

ASIATIC  TURKEY,  Thore  are  numorous  obstacles  to  north-south  movomont 

, * * 

such  as  high  mountains,  dense  forests,  unfordablo  rivers,  ravines, 
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mar  she  s , and  lakos , East-wogt  movemont  presents  fewer  obstacles. 

The  most  favorable  period  occurs  from  April  or  May  through  September 

f 3 

or  Octobor  when  tho  ground  is  dry  and  firm.  Ground  is  likely  to  be 

waterlogged  during  the  spring  thaw*  Tho  loast  favorable  period  is 

> December  through  March  when  tho  soil  is  likely  to  bo  snow  covered  or 

1 

frozen  with  high  water  and  floods  prevalent  during  the  latter  part  of 

V 

tho  period. 

Tho  Pontus  Mountain  Rogion  includes  the  barrier  mountains 
bordoring  tho  BLACK  SEA  coast  from  BABA  BURMJ  near  ZOUGULDAK  eastward 
to  the  border  of  the  USSR.  This  rogion  is  640  miles  long  and 
approximately  90  miles  wido* 

Tho  roliof  features  rugged  mountains  which  parallel  the  BLACK 

SEA,  They  oonstituto  a major  barrier  to  communications  between  tho 

coast  and  tho  interior.  Tho  olovations  gradually  increase  from  4,000 

feet  in  tho  west  to  10,000  foot  in  tho  oast  except  in  the  vicinity  of 

SAMSUM  tho  elevation  drops  to  3,000  foot.  Tho  principal  valleys 

parallel  tho  mountains  and  make  north-south  movoment  very  difficult. 

Only  a fow  rivers  cross  tho  mountains  and  they  flow  through  narrow, 

steep  gorgos.  The  coastal  plain  is  narrow  and  broken. 

Tho  soils  generally  over  threo -fourths  of  tho  area  are  well- 

drained  shallow  or  deep  loam.  Tho  soil  is  thin  on  steep  slopes, 

slippery  whon  wot,  and  dry  and  dusty  soon  after  a rain.  On  tho  coastal 

plain  at  tho  mouth  of  tho  YESIL  3RI,iAK  RIVER  tho  soil  is  silty  and 
4 

poorly  drainod.  It  is  subjoct  to  waterlogging  and  is  extremely  soft 
and  slippory.  Some  of  tho  smaller  river  basins  contain  a mixture  of 
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sand  and  silt* 

•»  4 

Tho  vogotation  along  tho  coast,  below  1,500  foot,  consists 
primarily  of  scrub  brush  (6-9  foot  high),  donsc  ovorgroon  and  rhodon- 

5 

dron  and  thorny  brush*  . This  is  almost  inponotrablo  on  foot. 

Deciduous  forost  with  dense  underbrush  cover  tho  mountain  slopes  from 
1,500-3,500  foot.  Above  3,500  foot  and  extending  to  timber  lino 
(6,000-7,500  foot),  coniferous  forests  grow  with  fir  on  tho  so award 
slopes  and  pine  on  tho  inland  sido, 

Tho  prooipitation  is  honvy  with  an  annual  avorago  of  over 
100  inches  in  tho  oxtromc  oast.  Tho  temperatures  are  mild  noar  tho 
const  but  fall  rapidly  with  tho  increasing  olovation.  The  heaviest 
prooipitation  oocurs  in  autumn  but  somo  falls  oach  month.  Snow  is 
vory  froquont  in  winter,  with  tho  loast  precipitation  occur ing  on 
slopos  and  enclosed  valleys.  Tho  days  of  snow— cover  vary  from  loss 
than  30  days  in  tho  lowlands  to  over  180  days  on  tho  highost  slopos 
in  tho  oast.  Tho  major  thaw  poriod  oocurs  from  Into  February  on  tho 
lowor  slopos  to  April  on  tho  higher  slopes.  Thoro  aro  5-8  months  of 
tho  year  whoa  ground  is  dry  for  50  per  cent  of  tho  time. 

Tho  outlook  for  cross  country  movomont  is  unfavorable  through- 
out tho  yoar.  This  is  ospocially  truo,  of  north-south  movemont  and 
can  bo  attributed  primarily  to  stoop  mountain  slopos,  ravines,  donso 
formats,  rivor3,  and  marshes.  Tho  most  favorable  poriod  is  May 
through  Octobor  oxcopt  in  tho  far  cast  when  tho  poriod  is  shorter.6 
Tho  ground  is  dry  and  firm  during  this  poriod,  Tho  loast  favorablo 
time  is  Novombor  through  April.  Tho  thaw  oocurs  in  late  Fobrunry  on 


tho  uppbr  slopos,  Tho  ground  is  likoly  to  bo  snow- covered  and  frozen 
in  the  ooldost  months* 

Tho  Taurus  Mountains  Region  inoludos  tho  barrier  mounvuinw  am 

tho  adjacont  ooastal  plain  along  tho  Moditorranoan  coast.  Tho  longth 

of  this  rogion  is  520  milos 'oast-wost  and  has  a north-south  width  of 
« 

285  milos* 

Tho  roliof  of  this  rogion  foaturos  high  rugged  mountains  whoso 

summits  oxoood  11,000  foot,  Thoso  mountains  border  tho  Moditorranoan 

Coast.  A few  passes  (5,000  foot)  broalc  thoir  solid  front  with  tho 

7 

most  important  dofilo  being  the  CIC ILIAN  GATES.  The  north  slope  of 

these  mountains  are  not  as  stoop  as  tho  seaward  slopes,  Tho  only  level 

'8 

places  of  any  size  arc  tho  ANTALYA  and  ADANA  plains. 

Tho  soil  generally  ovor  throe-fourths  of  tho  area  is  a woll- 
drainod  loam.  Tho  soil  is  slippery  when  wot  and  dry  and  dusty  soon 
aftor  a rain.  At  lower  elevations  alluvial  soils  aro  common.  They 
are  subjoot  to  watorlogging  in  rainy  season  and  are  soft  and  fluid  when 
saturated, 

Tho  vogotation  along  tho  coast  bolow  1,200  feet  elevation  con- 
sists of  scrub  and  brush  similar  to  tho  Straits  area  and  also  grass, 

troos  and  marsh  plants*  Between  1,200-3,000  foot  coniferous  forest 

* ✓ 

will  bo  found  on  tho  soaward  slopos,  Abovo  3,000  foot  and  oxtending 
to  timbor  lino  (6,000-6,700  foot)  tho  ooniforous  growth  thins  out  on 
tho  seaward  slopo  and  grass  covers  tho  inland  slope.  The  summits  of 
tho  mountains  and  tho  many  platoaus  aro  barren. 
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Tho  procipitation  oxcoods  20  inches  ovorywhoro  and  increases 
to  80  inches  or  more  in  tho  mountains  rimming  tho  ANTALYA  Plain* 

Summer  on  tho  coastal  plain  is  vory  hot  and  practically  rainloss*' 
Winter  is  warm  on  tho  coastal  plain  hut  gots  coldor  as  tho  olovation 
incroasos*  Tho  majority  of  tho  prooipitation  occurs  in  tho  winter,  ' 
ospocially  on  tho  southern  slopes,  Tho  numbor  of  days  with  snow-cover 
vary  from  no  days  in  tho  coastal  plain  to  over  30  days  at  tho  highest 
olovations*  Tho  major  thaw  occurs  from  February  through  April, 

There  are  5-9  months  of  tho  yoar  whon  tho  ground  is  dry  for  50  por 
cont  of  tho  timo* 

Tho  outlook  for  cross  country  movement  is  unfavorable  through- 
out tho  yoar  oxoopt  on  tho  ANTALYA  and  ADANA  Plains,  Tho  important 

* 

obstaclos  to  north-south  movement  aro  the  ruggod  mountains,  dense 

forests,  rivers,  marshos,  and  irrigation  ditches,  Tho  most  favorable 

'9 

poriod  occurs  from  May  through  October,  Some  soils  aro  waterlogged 
until  Juno,  Tho  least  favorablo  poriod  would  be  December  through 
March,  Tho  highlands  would  likely  bo  frozen  and  snow-covored  during 
tho  winter  months.  High  water  and  floods  usually  occur  during  tho 
thaw  poriod* 

Tho  Control  Platoau  Rogion  is  locatod  between  tho  PONTUS 
MOUNTAINS  on  tho  north  and  tho  TAURUS  MOUNTAINS  on  tho  south  and  be- 
tween tho  mountains  of  tho  STRAITS  REGION  on  tho  west  and  tho  high 
ndgod  mountain  platoau  of  tho  oast.  The  oast-wost  length  is  520 
miles  and  tho  north-south  width  is  285  miles, 

Tho  roliof  of  this  area  consists  mainly  of  rolling  upland  and 
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basin  plains  at  an  average  of  about  4,000  feet  elevation*  The  slopes, 
that  exist,  are  generally  less  than  10  per  cent,  but  scattered 
ridges  and  volcanio  mountains  occasionally  rise  above  the  level  of 
the  plateau*"1'0 

The  soil  is  Varied  with  over  one-half  of  the  area  covered 
with  well-drained  loam*  The  soil  is  slippery  when  wet  but  drys 
rapidly  after  rains.  Some  of  the  larger  basins  contain  either  loam 
or  a sand  and  silt  soil*  This  is  more  prevalent  in  the  south. 

Poorly  drained  alluvial  soils  exist  in  river  beds  and  lake  plains  and 
are  subject  to  waterlogging. 

The  vegetation  consists  chiefly  of  steppe  grass  with  light 
scrub  or  coniferous  forests  on  the  slopes  and  mountains*  Some  basins 
have  salt  grass  and  reed  patches*  The  crops  are  planted  in  valleys 
and  along  streams* 

The  preoipitation  is  generally  less  than  20  inches,  and  a 
large  area  receives  less  than  12  inches*  The  maximum  precipitation 
occurs  in  winter  and  spring*  The  summers  are  fairly  hot  and 
practically  rainless.  The  winters  are  cold  with  the  temperature  de- 
creasing from  west  to  east*  The  number  of  days  with  snow-cover 
varies  from  less  than  30  days  in  the  west  to  over  30  days  in  the 

east  and  on  the  mountain  slopes*  The  major  thaw  period  occurs  in 
late  February  in  the  west  and  late  llaroh  in  the  east.  There  are  5-8 
months  of  the  year  when  tho  ground  is  dry  for  50  per  cent  of  the  time* 

The  oxitlook  for  cross  country  movement  is  generally  good  in 
* «* 

all  direotions*  Some  of  the  more  important  obstacles  are  lakes. 
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marshes,  largo  meandering  rivers  (fordable)  and  stoop  walled  gullies* 
All  of  those  can  be  by-passed.  The  most  favorable  period  is  April 
to  June  through  October*^  The  ground  at  this  time  is  hard  and  dry* 
The  least  ^favorable  period  is  November  through  March  to  May.  The 
ground  is  likely  to  be  wet  and  soft  from  the  spring  thaw  during  tho 
latter  part  of  this  period* 

The  East  Anatolian  Highlands  Region  is  a high  mountain  ridged 
plateau  located  between  the  CENTRAL  PLATEAU  on  the  west,  the  TURKISH 
BORDER  on  tho  east  and  between  the  POTTOS  MOUNTAIN  REGION  on  the 
north  and  the  SOUTHEASTERN  PLAINS  AND  LON  PLATEAUS  on  the  south. 

The  region  is  515  miles  east  to  west  and  100-315  miles  north  to 
south. 

The  relief  consists  mainly  of  high  basin  plains  linked  by 
valleys.  The_ average  elevation  of  the  area  is  6,000  feet.  Broad 
mountains  and  large  extinct  volcanic  cones  rise  above  the  goneral 
level  of  the  area'*  Tho  general  trend  of  the  valleys  is  cast-west* 

Tho  soil  is  a well-drained  loam  ovor  3/4  of  the  area  an^  is 
slippery  when  wot  but  drys  quiolcly  after  rains.  Nell-drained  sand 
and  silt  soils  exist  in  some  river  basins.  Poorly  drained  alluvial 
soils  are  prevalent  east  of  LAKE  VAN  GOLU.  This  is  slippery  when 
wot  and  soft  and  fluid  when  saturated, 

Tho  vogotation  in  tho  oast  and  western  portion  consists 

i „ 

chiefly  of  alternating  bolts  of  short  grass  and  barren  ground* 

Scrubby  deciduous  growth  occurs  in  tho  oontral  and  southern  parts  at 

s * 

elevations  botwoon  4,500  foot  and  7,000  foot*  Oak  forest  oovor  some 
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mountain  slopes# 

The  precipitation  -varies  with  the  topography,  hut  generally 
exceeds  20  inches  with  spring  getting  the  maximum.  The  summers  are 
hot  on  the  has  ins  and  plateaus#  ’ 

The  outlook  for  cross  country  movement  is  generally  un- 
favorable in  many  parts  and  especially  to  north-south  movement#  It 
is  favorable  in  some  parts  during  the  summer  months  hut  not  the 
level  basins  and  high  plateaus  of  the  northeastern  and  western 
section#  There  are  many  formidable  terrain  obstacles#  The  most 
favorable  period  is  May  or  June  through  October  and  the  least 
favorable  is  November  through  April#  The  spring  thaw  occurs  from 
late  February  through  April  with  resulting  high  water  and  floods. 

The  Southeastern  Plains  and  Low  Plateaus  are  primarily  plains 

* 

and  low  tablelands  located  between  the  SYRIAN  border  on  -the  south, 
the  TAURUS  MOUNTAINS  REGION  on  the  west  and  the  EAST  ANATOLIAN  ' 
HIGHLANDS  on  the  north  and  east#  This  region  is  295  miles  east-west 
and  80  miles  north-south# 

The  relief  consists  of  plains  and  low  plateaus  traversed 
northwest  to  southeast  by  a broken  chain  of  mountains.  There  are 
belts  of  cut-up  tableland  and  deep  stream  and  river  beds  throughout 
the  area.  The  DICLE  HEHRI  (Tigris  River)  gorge  in  the  east  and  the 
F3RAT  NEKRI  (Euphrates  River)  gorge  in  the  west  fora  formidable 
barriers  #^ 

The  soil  over  three-fourths  of  the  region  is  a well-drained 
deep  loam^  There  are  well-drained  loams  and  loams  and  loams 


and  silts  near  the  Syrian  "border  and  poorly  drained  alluvial  soils 
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south  of  MARAS  in  the  AMIK  GOLU  TROUGH.  The  alluvial  soils  are 
subject  to  prolonged  waterlogging  and  are  soft  and  fluid  when  satur- 
ated* 

The  vegetation  is  mostly  short  grass*  There  are  large  areas 
of  barren  ground.  Bushes  and  light  deciduous  growth  will  be  found  on 
hill  slopes  and  dense  undergrowth  in  the  central  area  and  northern 
fringe . 

The  precipitation  is  generally  less  than  20  inches.  The 
summers  are  very  hot  and  dry*  Violent  thunderstorms  can  be  expected 
in  the  spring  and  early  summer*  The  winters  are  mild  along  the 
Syrian  border.  There  are  from  0-30  days  of  snow-cover  and  few  days 
with  the  ground  frozen.  The  major  thaw  period  occurs  from  late 
February  to  late  March*  There  are  7-9  months  when  the  ground  is  dry 
for  50  per  cent  of  the  time. 

The  outlook  for  cross  country  movement  is  generally  favorable 

over  large  areas  due  to  the  low  slopes.  The  most  favorable  period  is 
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April  to  June  through  October*  The  ground  is  dry  and  hard  at  this 
time.  The  least  favorable  period  is  December  through  February, 

The  Cauoasus  and  Southern  Russia 
The  Caucasus  beoause  of  its  formidable  and  varied  terrain  will 
be  divided  into  five  areas  for  ease  of  discussion.  These  five  areas 
are  the  PRE-CAUCASION  LOtJLANDS,  MAJOR  CAUCASUS  RANGES  AND  BASINS, 
TRANS-CAUCASION  LOWLANDS,  TRANS  -CATO  AS  ION  HIGHLANDS,  the  CASPIAN 
COASTAL  CORRIDOR  and  SOUTHERN  RUSSIA. 
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The  Pre-Caucasion  Lowlands  are  located  to  the  north  of  the 


CAUCAS ION  MOUNTAINS  and  extend  from  the  SEA  OP  AZOV  to  the  CASPIAN 
SEA*' 

The  relief  of  this  area  consists  primarily  of  large  monotonously 

flat  plains*'  These  plains  are  separated  by  low,  dissected,  rolling 

terrain*'  The  altitudes  rise  to  from  600  feet  near  the  foothills  to  a 

maximum  of  2650  feet  south  of  STARVROPOL.  The  flat  terrain  is  broken 

- 

by  minor  variations  such  as  shallow  ravines,  gullies,  and  sand  dunes* 

The  greatest  local  relief  is  south  of  KUBAN.  The  coastal  areas  of  "the 
SEA  OP  AZOV  and  the  CASPIAN  SEA  are  low  and  swampy.  The  eastern  part 
of  the  region  is  lower  and  drier  than  the  western, 

* * 

The  soil  primarily  consists  of  belts  of  sand,  loam,  clay, 
and  gravel  that  attain  great  thickness  in  places.  The  bedrock  is 
rarely  exposed  and  then  a3  bluffs  overlooking  stream  beds. 

The  vegetation  consists  mainly  of  low  growing  types  such  as 
grass,  low  shrubs,  and  crops.  High  grass  and  reeds  grow  in  the  marshy 
ground  near  the  coast  and  along  the  lower  course  of  the  KUBAN  RE/ER » 

The  water  courses  are  marked  by  narrow  strips  of  forest  and  small 
wooded  areas  dot  the  foothill  meadows*  The  vegetation  presents  no 
obstacle  to  movement  and  except  for  the  high  grasses  and  reeds  little 
cover  for  even  a prone  man* 

Cross  country  movement  is  very  good  during  the  dry  season  from 
mid-summer  to  mid-autumn*  There  are  some  obstacles  such  as  marshes, 
rivers,  and  sand  dunes.  The  marshy  terrain  oan*t  be  traversed  by 
vehicles  even  when  frozen,15  During  heavy  rains  or  sudden  thaws 
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off -road  movement  is  difficult* 


The  Major  Caucasus  Ranges  and  Basins  include  the  mountain 
rang©  proper.* 

Tho  relief  of  this  area  is  a oomplex  northwest-southwest 
region  of  high,  rugged*  Alpine  type  mountains*  A large  portion 
of  this  region  ranges  from  9,840  to  13,125  feet  in  elevation*  The 
highest  peaks  are  usually  snow  capped  or  covered  with  glaciers. 

There  are  numerous  sharp-crostod  spurs  and  ridges  branching  off  from 
tho  main  peaks*  Isolated  basins  lie  between  the  spurs  and  ridges*  . 

Tho  valleys  of  the  oast  are  narrower  than  those  in  the  west*  There 
are  limestono  cavos  and  underground  passages  throughout  the  area* 

Tho  northern  foothills  and  slopes  aro  moro  gentle  than  the  south  era, 
Thcro  aro  some  rolling  platoaus  in  tho  northeastern  part* 

Tho  soils  consist  primarily  of  mixed  shallow  to  deep  loam 
and- clay*  Outcrops  of  bodrock  are  common  in  certain  areas  and  rook 
fragments  aro  mixed  with  tho  soil* 

Tho  vegetation  is  varied  and  the  tops  of  many  mountains  are 
bare.  Below  tho  lino  of  perpetual  frost,  forests  extend  over  about 
half  of  the  area  and  low  growth  over  the  other  half*  The  forests 
rang©  from  donso  to  scattorod  stands  and  include  both  broadloaf  and 
coniforous  types*  A heavy  undergrowth  chokes  out  forests  on  the  lower 
slopes  facing  the  Black  Sea*  The  undergrowth  throughout  tho  rest 
of  tho  area  is  sparso  or  absent.  Low  growing  vegetation  such  as  rank 
alpino  plants  and  bunoh  grass  line  tho  valleys*  • 

The  outlook  for  cross  country  movomont  is  impossible  throughout 
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tho  area*  Tho  dr  io r southoastorn  ro g ion  is  barely  trnfficablo  and 

movomont  is  generally  confinod  to  well  established  routes.  In  tho 

foothill  bolts,  covered  with  loam  and  clay  soils,  foot  movement  is 
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stoppod  for  6-10  weeks  during  tho  spring  thaw.  Moderate  to  heavy 
snow  stops  all  traffic  in  tho  winter. 

The  Trans-Caucasian  Lowlands  borders  on  the  Black  Sea  in  the 
wost  and  extends  to  tho  Caspian  Soa  in  tho  oast* 

The  relief  of  this  area  consists  of  a flat  coastal  and  river 
flood  plain  with  dunos  near  the  coast  and  natural  lovcos  forming  tho 
only  dry  placos  in  undrainod  aroas.  North  of  tho  RION  RITTER  flat 
topped  and  stoep  sided  spurs  jut  into  tho  lowland,  Thoro  are  fow 
elevations  ovor  300  foot.  Tho  lowland  along  the  KURA  and  lower 
AREXES  RIVERS  ranges  from  small  plateaus  near  GORI  and  TBILISI  to  an 
extonsive  flat  plain  bordering  tho  CASPIAN  SEA.  Tho  KURA  is  lined 
with  terracos  as  far  as  YRVLAKH,  Humorous  fan  shaped  crescents  of 
alluvial  deposits  occur  whore  mountain  streams  enter  the  plains, 

Thera  are  a fow  low  mud  volcanoes  in  the  northern  part  noar  tho 
CASPIAN  SEA. 

The  soils  range  from  fine  textured  silts,  loams,  and  clays 
of  tho  deltas  and  flood  plains  to  sand  and  gravel  on  tho  hilly  up- 
lands. 

Tho  vegetation  west  of  the  RION-KURA  divide  is  dense  forest 
crowded  with  undergrowth.  In  tho  northoastern  section  crops  are 
gradually  replacing  this . East  of  tho  SURAMSIvY  KHREBET,  except  on 
tho  LENKORAN  PLAIN,  trees  aro  limited  to  stream  lines.  Tho  oastom 
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area  has  sparse  vegetation  typical  of  tho  steppes  ana 

There  aro  largo  areas  of  irrigated  crops  here,  however « Tho  forosts 

of  RION  and  LENKORAN  lowlands  aro  vory  dense* 

This  aroa  offers  fair  traff ioability  from  early  summor  to  mid- 

autumn*  Tho  degree  of  traff ioability  varies  from  one  area  to  anothor* 

The  aroa  is  least  trafficablo  along  tho  BLACK  and  CASPIAN  SEAS  during 
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tho  wintor  rainy  soason#  Inland  tho  period  of  least  trafficability 
is  in  tho  spring  during  thaws.  The  coastal  marshland  is  not 
negotiable  for  tho  groator  portion  of  tho  year*  Snowfall  is  generally 
light  and  tho  ground  is  seldom  frozen  doopor  than  1 foot  and  is 
subjoot  to  sudden  thaws.  Tho  summons  aro  dry,  dusty,  and  hot* 

The  Trans-Caucasian  Highlands  lie  botwoen  the  TRANS- 
CAUCASIAN LOWLANDS  on  tho  north  and  tho  TURKISH  BORDER  on  the  south. 

Tho  relief  consists  mainly  of  high  plateaus.  The  northern 
part,  of  the  rogion  is  covcrod  by  rugged  mountains  with  sharp  ridgos  and 
spurs.  The  area  elsewhere  has  extensive  flat  areas  with  low  hills  or 

isolatod  knobs  of  extinct  volcanoes.  There  are  many  boulders  on  the 
✓ 

upland,  and  the  streams  have  cut  deep  gorges  and  valleys.  The  long 

<# 

narrow  ARAXES  VALLEY  is  located  in  tho  southern  part  of  this  area. 

The  soils  range  from  shallow  to  deep  loams  and  clays  mixed 
with  gravel  and  boulders  on  the  slopes  and  fine  silt  on  tho  middle 
ARAZES  flood  plain*  Thoro  aro  many  outcroppings  of  bed  rook* 

Tho  vogetation  consists  of  a sparse  growth  of  grassos  and 
shrubs*  Thero  aro  irrigatod  orops  in  tho  river  valleys  and  forosts 
of  varying  thickness  on  tho  north  and  oast  slopos  of  the  mountains* 

Tho  oastorn  ond  is  bordorod  by  shrubs* 
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Tho  aroa  offors  fair  to  poor  trafficability  from  May  through. 
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October.  Tho  ground  is  usually  dry  and  dusty  at  that  thao,  Dust 
storms  lasting  as  long  as  two  days  occur  during  tho  summer.  Snow  fall 
is  gonorally  light*  Cross  country  movement,  except  for  tho  middle 
ARAXES  VALIEY  and  scattorod  valloys  and  plateaus,  oould  best  bo 
accomplished  by  moving  on  established  routes.  Some  of  the  forests 
would  present  obstacles* 

The  Caspian  Sea  Coastal  Corridor  is  a narrow  north-south 
lowland  botweon  the  CASPIAN  SEA  and  tho  BOLOHOY  KABKAZ  RIVER. 

Tho  reliof  of  this  aroa  is  characterized  by  narrow  lowlands 
cut  by  steep  sided  flat  bottomod  stream  beds.  Mud  volcanoes  dot  tho 
western  part  of  tho  APSHERONSKIY  POLUOSTRON  which  lies  near  tho 
southern  end  of  tho  corridor* 

Tho  soils  are  sandy,  gravelly  or  loam  typo  soils.  There  arc 
isolatod  patchos  of  alluvial  soil,  salt  marsh,  clay,  and  poat.  Those 
often  become  sticky  following  prolonged  rains* 

Tho  vogotation  is  scant  and  consists  of  steppe  and  somiarid 
type  vogotation*  Orchards,  vinoyards  and  low  lying  crops  lino  tho 
streams* 

Cross  country  movement  is  easier  in  this  area  than  in  any  of 

tho  others*  This  region  would  provide  tho  oasiost  approach  to  the  oil 
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fields  of  BAKU.  Tho  surface  matorials  aro  most  traff icable  from  Hay 
through  October  whon  tho  ground  is  dry  and  firm.  Cross  country  move- 
ment is  favorable  for  ovor  240  days  each  year*  During  and __  shortly 
aftor  heavy  rains  tho  area  would  offor  poor  trafficability* 
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Southom  Russia 


Europo an  Russia’s  raost  distinguishing  feature  is  tho  oxtonsivo 

✓ 

plain  with  on  almost  total  lack  of  roliof , in  contrast  with  tho  rost 

of  tho  European  continent*  Lowland  sootions  frequently  altornato  with 

moro  olovatod  and  strongly  dissootod  sootions  which  might  “bo  oallod 

hills*  Tho  gonoral  lcvol  of  tho  plain  is  about  550  foot  and  fow  hills 

rise  above  670  foot*  Ono  contrast  in  this  plain  is  found  in  tho  south** 

wost  which  is  an  upland  dooply  cut  by  numorous  valleys , 150-400  foot 

doop*  In  tho  central  part  there  aro  a series  of  uplands  running 

generally  north-south*  In  tho  oastorn  portion  an  aroa  called  the 

PRE-VOLGA  HILLS  is  actually  a north-south  platoau  with  an  olovation 

above  soa  lovol  of  1,000  foot.  Tho  major  highlands  are  tho  UKRAINIAN 
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CARPATHIAN  MOUNTAINS  and  the  KOLA  KARELIA  LOU  MOUNTAINS.  Tho  balnnoo 
of  tho  area  is  rolling  wide  plains* 

The  vegetation  is  very  variod*  Vegotation  ranges  from 
Mediterranean  forests  in  tho  south  to  dry  desert  in  tho  CASPIAN  L01.r- 
LANDS  to  tundra  in  tho  north*  Tho  oxtrono  southorn  part  is  a vast 
grassland  on  which  treos  aro  either  absont  or  rare.  Much  of  this 
area  is  under  cultivation.  Wost  and  north  of  tho  low  or  VOLGA  tho 
grassos  aro  sparse  and  salino  in  spots*  Tho  moist  VOLGA  flood  plain 
is  the  only  area  with  troos  in  the  southeastern  part* 

Traffic  ability  and  oross  country  movement  is  affoctod  moro  by 
woathor  than  terrain*  Tho  least  favorable  conditions  occur  in  tho 
spring  when  oven  improved  roads  fail  in  spots*  /mother  unfavorable 
period  is  October  and  Novombor  whon  altcrnato  poriods  of  froozing  and 
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thawing  of  the  surface  soil  disrupt  the  normal  soil  drainage  before  the 

onset  of  persistent  freezing,  Any  precipitation  during  this  period 

makes  for  poor  trafficability.  Winter  is  the  most  favored  time  for 
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widespread  cross  country  movement*  Surface  materials  are  frozen 
deep  enough  to  support  most  military  vehicles  during  the  winter.  In 
summer  surface  materials  are  generally  trafficable  but  varies  from 
day  to  day  with  the  amount  of  precipitation. 

Balkan  Peninsula 

Romania  measures  approximately  400  miles  east-west  and  300 
miles  north-south  at  its  widest  point.  Hie  IRAN  SYLVAN IA  ALPS  and  the 
CARPATHIAN  MOUNTAINS  form  a hugo  orescent  which  extends  from 
RUTHENIA  in  the  north  to  the  canter  of  ROMANIA  where  it  curves  sharply 
to  the  west  and  runs  to  the  HUNGARIAN  PLAINS.  This  crescent  effectively 
divides  ROMANIA  into  three  aroass  THE  SOUTHERN  AND  EASTERN  PLAIN  AND 
PLATEAUS,  THE  C ARPATH  IAN -TRAN  SYLVAN  IA  MOUNTAINS,  and  the  CENTRAL  AND 
WESTERN  BAS  III,  MOUNTAINS  AND  PLAIN. 

The  Southern  and  Eastern  Plain  and  Plateaus  consist  of  all  of 
ROMANIA  to  the  south  and  east  of  this  hugo  orescent.  It  contains  the 
WALLACE IAN  PLAIN,  DANUBE  DELTA,  DOHRUJA  PLATEAU  AND  MOLDAVIAN  PLATEAU. 

The  WALLACE  IAN  PLAIN  lies  between  the  TRANSYLVANIA  ALPS  and 
the  DANUBE  RIVER  and  is  an  aroa  of  fertile  soils  and  the  PLOESTI  Oil 
fields*  Most  of  the  aroa  is  under  100  feet  elevation  with  the  south 
central  portion  giving  way  to  rolling  terrain  with  elevations  as 
high  as  400  foot. 
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The  DANUBE  DELTA  includes  that  area  adjacent  to  the  D AMU  BE 

and  its  tributaries  from  GALATI  east  to  the  BLACK  SEA.  It  consists 

primarily  of  a giant  network  of  lakes,  marshes,  and  river  beds.  Most 

of  the  area  is  intermittently  flooded  with  no  area  more  than  5 foot 
22 

abovo  sea  levol« 

The  DOBRUJA  PLATEAU  includes  all  the  area  east  of  the  north- 
south  DANUBE  RIVER  between  the  DANUBE  DELTA  and  the  BULGARIAN  border. 
In  tho  northern  part  of  this  region  high  hills  rise  to  a height  of 
1,300  foot  in  places  and  gradually  descend  to  tho  south  into  low 

hills  and  wide  valleys.  It  is  bordered  on  tho  DANUBE  and  BLACK  SEA 

\ 

by  high  oliffs  300-400  foot  in  height*  In  the  south  the  valleys  open 
into  a monotonously  flat  steppe  land  that  is  broken  only  by  inter- 
mittent streams. 

Tho  MOLDAVIAN  PLATEAU  oxtends  east  from  the  CARPATHIAN 
MOUNTAINS  to  the  PRUT  RIVER.  Hie  aroa  is  separated  by  a depression 
in  the  centor  into  a northern  and  southern  part.  Both  of  these  slope 
from  high  hills  in  thoir  northwest  to  low  flat  lands  in  their  south- 
east* Valloys  in  tho  north  aro  500-600  foot  doop  and  become  broader 
and  shallower  in  the  southoast.  The  southern  part  is  higher  and 
more  disseotod  than  the  northorn.  Tho  area  flattens  gradually  into 
the  WALLACE  IAN  PLAIN  to  the  south* 

Tho  CARPATHIAN-  and  TRANSYLVANIA  MOUNTAINS  present  a 
formidable  mountain  barrior  running  generally  through  the  center  of 


ROMANIA, 


Tho  CARPATHIANS  consist  primarily  of  a sorios  of  parallol  north” 

south  mountain  ranges*  Tho  summits  are  smooth  and.  rounded  with  fairly 

Uniform  olovations  of  loss  than  5,000  foot*  Tho  highest  and  most 

rugged  part  lies  at  the  ivostorn  end*  The  two  most  important  mountain 
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pas  sos  aro  tho  0ITU2  and  tho  GHMES, 

Tiro  TRANSYLVANIA  ALPS  run  generally  east  to  west  and  are  more 

rugged  than  tho  CARPATHIANS  reaching  an  elevation  of  6,600-8,000  feet* 

Tho  "broad  uplands  are  dissocted  by  deep  narrow  valleys*  The  Alps 

are  lower  in  the  west  and  include  several  large  valleys*  The  DANUBE 

flows  through  a gorge,  in  tho  wostorn  end,  which  averages  loss  than 

400  foot  wide*  Sovcral  routes  through  tho  alps  follow  either  narrow 

river  vnlloys  or  flat  uplands,  Tho  most  important  of  those  are  tho 

TURMU  ROSA  along  tho  OLT  RIVER,  VULCAN  along  the  JIU  RIVER,  BRAN 

connacting  CAMPULUNG  and  BRASOV,  PREDEAL  directly  south  of  BRASOV, 
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and  a low  pass  connecting  tho  CERNA  and  THUS  valleys* 

Sholtcrod  mountain  valloys  parallol  both  the  CARPATHIANS  and 
TRANSYLVANIA  ALPS.  The  most  important  of  theso  aro  the  MURES  VALLEY 
near  GHEORGHIENI,  tho  OLT  VALLEY  near  MERCUREAC IVE , and  one  east  of 
BRASOV. 

Tho  central  and  wostorn  basins,  mountains,  and  plains  include 

all  the  aroa  north  and  wost  of  tho  inner  side  of  the  orescent, 

Tho  TRANSYLVANIA  BASIN  botwoon  tho  BIHOR  MOUNTAINS  and  the 

inner  sido  of  tho  arc  is  primarily  a scrios  of  rolling  hills  and 

winding  valloys*  Tho  hills  run  from  2,000-2,300  feet  in  elevation 

* ^ 

and  tho  valleys  vary  from  1,000-1,300  foot*  Tho  greater  part  of  tho 
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aron  is  grassland  but  somo  agriculturo  thrives  along  tho  rivers. 

The  BIHOR  MOUNTAINS  lie  to  tho  wo at  of  the  TRAN SYLVAN IA  MS IN 
and  vary  from  mountains  of  5,600  foot  in  tho  northwest  to  high 
platoaus  in  tho  oast  and  south* 

Tho  MIDDLE  DANUBE  PLAIN  along  tho  wostorn  border  of  ROMANIA 
gradually  morgos  with  tho  HUNGARIAN  PLAIN.  It  oonsists  of  marsh  land, 
sand  dunes,  poorly  drained  grassland,  and  cultivated  land*  Tho  soil 
is  oxcollont  whon  drained, 

Tho  vogotation  of  ROMANIA  is  variod  with  20  per  cent  of  the 
land  boing  ooverod  by  forest.  Tho  WALLACHIAN  PLAIN  is  wooded  in  tho 
north  but  gives  way  to  grassland  and  cultivatod  fiolds  in  tho  south* 
Tho  DANUBE  DELTA  is  primarily  marshland*  Tho  DOBRUJA  PLATEAU  is 
ooverod  with  hoavy  deciduous  forost  above  650  feet  but  has  flat  areas 
in  tho  south  covered  by  grass*  Tho  MOLDAVIAN  PLATEAU  has  few  troos 
except  on  hills,  and  is  primarily  grassland  with  some  marsh  in  tho 
south,  Tho  IRAN  SYLVAN  IA  BASIN  is  partially  forostod  with  tho  southorn 
part  grassland.  Coniferous  forosts  from  4,000-5,200  feet  aro  common 
in  tho  BIHOR  MOUNTAINS.  Cultivatod  aroas  extond  to  4,000  feet.  -Tho 
DANUBE  PLAIN  consists  of  marsh,  grassland  and  cultivated  fields. 

Tho  climate  of  ROMANIA  varios  from  humid  with  long  sovoro 
winters  in  mountain  regions  to  semi-arid  with  largo  yearly  tempera- 
turo  ranges  in  tho  low  lands,  Juno  is  tho  month  whon  rainfall  is  tho 
hoaviost*  The  late  summers  aro  sunny  and  snows  aro  frequent  in  tho 
w intar*  Tho  annual  rainfall  varios  from  60  inchos  in  mountain  areas 
to  15  inchos  in  parts  of  tho  DOBRUJA  PLATEAU,  Tho  winters  aro 
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univorsnily  cold  avoraging  20°  to  30  F in  January* 

Tho  possibility  for  cross  country  movement  will  vary  from  ex- 

v 

collont  in  tho  plateaus  and  somo  plains  to  impossible  in  tho  mountains* 
Tho  trafficability  rangos  from  poor  to  excellent.  The  obstacles  to 
cross  country  movoment  include  tho  mountain  rangos,  the  DANUBE  RIVER 
and  its  tributaries  and  tho  numerous  marshos  and  swamps.  Limit od 
cross  country  movoment  is  possible  in  all  areas  except  tho  DANUBE 
DELTA,  tho  higher  parts  of  the  CARPATHIAN,  TRANSYLVANIA  and  B3H0R 
MOUNTAINS  and  parts  of  tho  MIDDLE  DANUBE  PLAIN.  Tho  movement  in 
even  tho  more  promising  areas  would  bo  hindered  by  numerous  streams 
and  stoop  valleys. 

Bulgaria  is  a land  of  moderately  rugged  mountains,  lowland  and 
■ highland  basins  and  low  plateaus.  In  tho  north  tho  DANUBE  RIVER  VALLEY 
rises  to  tho  broad  tableland  of  tho  CENTRAL  BALKAN  MOUNTAINS  which 
run  gono rally  oast-west,  Theso  rangos  arc  separated  from  tho  highor 
SOUTHERN  HIGHLANDS  region  to  tho  southwest  by  tho  CENTRAL  DEPRESSION. 

Tho  CENTRAL  DEPRESSION  consists  of  a sorios  of  valleys  and  basins. 

Tho  SOUTHERN  HIGHLANDS  aro  ruggod  mountains  with  roundod 
summits  which  run  along  tho  YUGOSLAV  bordor  from  tho  STRUM  ITS  A RIVER 
to  KYUSTENDIL,  Thoir  lowest  point  is  3,000  foot.  Tho  STRUMA-SERUM  ITS A 
BASIN  lios  at  tho  southwestern  ond  of  those  mountains.  In  tho  upper 
STRUMA  BASIN  tho  STRUMA  VALLEY  widens  with  tho  STRUMA  RIVER  draining 
a sorios  of  enclosed  basins  on  tho  flanks.  Tho  STRUMA  BASIN  is 
' soparatod  from  the  SOFIA  BASIN,  to  tho  north,  by  tho  VIT0SHA  PLAN® A. 
MOUNTAINS*  To  tho  oast  of  tho  STRUMA.  BAS ® tho  major  corridor  through 


211 


2*5 

tlio  RHODOPE  MOUNTAINS  is  in  tho  MESTA  VALLEY.  Rugged  hill 
country  oxtonds  along  tho  TRUKISH  hordor  from  tho  MARITSA  RIVER  to 
tho  BLACK  SEA. 

j 

Tho  CENTRAL  DEPRESSION,  an  aroa  of  valleys  and  ha  sins,  bogins 
at  SOFIA.  Tho  SOFIA  BASIN  is  an  elliptical  depression  v/hich  measuros 
46  miles  northwos-southoast • It  is  flat  and  marshy  in  the  northwest 
and  woll  drainod  and  rolling  in  tho  southeast.  Tho  PLOVDIV  to  tho 
southeast  is  another  olliptical  deprossion  which  is  100  miles  long 
and  30  milos  wide.  It  is  connootod  to  tho  SOFIA  BA-SIN  by  rolling 
terrain.  Tho  MARITSA  basin  is  low  and  marshy  with  rico  fields  along 

its  banks.  Tho  ZAGORA  BAS  IN  is  soparatod  from  the  PLOVDIV  and 

* 

MARITSA  BASINS  by  a sorios  of  north  south  hills.  It  is  connoctod 
to  tho  TUHDZHA  BASIN  in  tho  southeast  by  a single  ridge  and  rolling 
terrain. 

Tho  BALKAN  MOUNTAINS  to  tho  west  of  SOFIA  arc  round  topped 
and  rango  from  2,000-6,500  foot.  A spurred  ridge  oxtonds  along  tho 
YUGOSLAV  border  and  roaches  5,000  foot  whoro  they  turn  southeast*  V 
Tho  RE STERN  AND  CENTRAL  BALKANS  aro  soparatod  by  the  narrow  ISKR 
GORGE.  The  CENTRAL  BALKANS  extend  160  milos  to  the  east  and  feature 
stoop  south  slopes  and  gontlor  north  slopos.  There  are  six  north- 
south  passes  ovor  tho  range  in  this  stretch.^®  The  EASTERN  BALKANS 
aro  much  lower  and  consist  of  two  or  more  oast-west  ridges  which  aro 
parallel. 

The  DAIKJBIAN  TABLELANDS  can  best  bo  described  as  an  undulating 
area  which  slopos  gently  to  tho  DANUBE  RIVER.  The  river  itself  has 
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out  doop  into  tho  land  and  formod  high  bluffs  and  cliffs.  The 
southorn  part  of  this  area  has  been  dissected  by  the  north-south 
tributaries  of  the  DANUBE,  The  northern  part  of  the  area  is  rolling 
upland  1,000-1,500  foot  high  and  gradually  gives  way  to  undulating 
hills  and  platoaus. 

The  vogotation  is  varied' according  to  the  elevation  and  soil, 

* 

The  SOUTHERN  HIGHLANDS  oonsists  of  forostod  mountains,  alpine  pastures, 

and  rocky  Wastes,  Pino  and  fir  predominate  at  4,000-4,500  foetj 

biroh,  pino  and  fir  at  3,000-4,000  feetj  and  hardwood  below  3,000 

foot,  Tho  forosts  are  generally  open  and  froo  of  underbrush  near 

villagos,  Tho  valloys  and  basins  aro  cultivated. 

The  CENTRAL  DEPRESSION  consists  primarily  of  fields  and 

pastures  with  woodland  on  tho  slopes  and  swamps.  The  SOFIA  BASIN 

is  gonorally  opon  and  cultivated  oxcopt  the  marsh  area  north  of 

* * 

SOFIA,  Tho  area  southeast  of  SOFIA  is  dovotod  to  crops,  vinoyards, 
and  roso  bushes*  The  marshy  aroa  in  the  LIAR ITS A BASIN  is  mostly 
marsh  grass  and  rice,  Tho  aroa  then  trends  to  pasture,  fiolds  and 
orchards , 

Tho  north  slopes  of  tho  BALKAN  MOUNTAINS  arc  covered  with 
dense  forest,  and  undo r growth , Tho  south  slopes  and  eastern  end  run 
to  pasturo,  scrub  thicket,  and  stoppo  grass,  Thorc  aro  local  thickets 
of  bramble  which  would  retard  movonont « 

Tho  DANUBIAN  TABLELANDS  woro  originally  treeless  grassland 
blonding  into  wooded  Balkan  foothills.  This  is  rapidly  giving  way 
to  cultivated  areas  in  the  northorn  platoau, 
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Tho  olimato  is  as  variod  as  tho  vo  got  at  ion*  Tho  sunraors  aro 
go no rally  long  and  warm  and  tho  winters  cold,  ospocially  in  tho  north, 
Tho  annual  rainfall  is  hotwcon  20-30  inches  with  early  summer  rocoiv- 
ing  tho  maximum, 

Tho  very  naturo  of  tho  oast -wo  st  compartmontntion  of  BULGARIA 

discouragos  north-south  movomont , Conditions  for  cross  country 

movomont  range  from  fair  to  good  in  tho  DANUBIAN  TABLELANDS  and  tho 

MARITSA  VALLEY.  Thoy  arc  generally  poor  olsowhoro.  Cross  country 

movomont,  while  generally  good  on  tho  rolling  upland  of  tho  DANTJBIAN 

TABLELAND,  is  lilcoly  to  bo  interrupted  by  stoop  valleys  and  marshos. 

Tho  hilly  aroa  bordering  tho  BLACK  SEA  is  suitablo  only  for  short 

rango  deployment.  Deployment  from  roads  is  gonorally  not  possible 

in  tho  BALKA1T  MOUHTAM  REGION.  Tho  basins  and  valleys  of  tho 

CENTRAL  DEPRESS ION  arc  suitablo  for  deployment  and  limited  cross 

country  movement  oxccpt  in  tho  marsh  areas  of  SOFIA  and  the  KARITSA 

BAS  HI . There  aro  largo  floodod  areas  in  tho  lowlands  during  tho 

spring  thaws  • In  tho  REODOPE  FOUNTAINS  doploymont  is  extremely 

* 

limitod  and  local  in  character,  and  cross  country  movement  is 
virtually  impossiblo,  Southwest  of  SOFIA  movomont  is  possiblo 
across  tho  plains  of  PERU  IK,  RADOUIC  and  ICYOSTEHDIL.  Tho  STRTJUA 
RIVER  valloy  is  narrow  and  gorge-liko  and  the  MESTA  VALLEY  is  ovon 
v/orso, 

Yugoslavia  is  rugged  and  mountainous  over  two  thirds  of 
its  area  with  an  oxtonsivo  lowland  aroa  in  tho  north  central  portion* 
Tho  country  has  a procipitous  coastline.  Tho  PANNONIAN  PLAIN  in  tho 
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north,  is  protoctod  "by  tho  DANUBE  and  SAVE  RIVERS. 


Tho  DINAR  IC  ALPS  parallol  tho  wost  coast  of  YUGOSLAVIA  and 

slopo  sharply  to  tho  ADRIATIC  SEA.  The  so  mountains  descend 

gradually  to  northom  GREECE  and  tho  SALOP IC A PLAIN.  This  barrior 

27 

is  cut  by  tho  VARDAR  VALLEY  and  tho  v MONAS TIR  GAP.  There  is  a high 
ridgo  lino  along  tho  BULGARIAN  bordor  and  mountains  on  tho  south- 
eastern ROMANIAN  bordor.  Tho  southern  part  of  YUGOSLAVIA  has  stoop 
rugged  mountains  along  tho  'ALBANIAN  border.  Tho  only  avomo  of 

ingross  from  tho  coast  is  idio  NERITVA  RIVER  BAGIN.^ 

* 

The  PANNONIAN  PLAN!  is  quito  lov; , averaging  loss  than  350 
foot,  and  often  monotonously  flat.  This  plain  is  wedge  shaped  and  is 
an  extension  of  tho  Hungarian  plain.  It  rises  gradually  into  tho 
SLOVENIAN  and  CENTRAL  YUGOSLAV  mountains  on  the  west  and  south. 

Tho  vogotation  of  YUGOSLAVIA  is  30  per  cent  forest.  This  is 
mixod  coniforous,  deciduous,  Mediterranean  scrub,  and  steppe  grass  and 
is  located  mainly  in  tho  highland  areas  or  In  other  difficult  areas. 
Thoro  is  vory  littlo  land  under  cultivation  in  this  forost  rogion. 

In  tho  southern  part,  near  tho  GREEK  bordor,  vogotation  is  very  sparse 
, with  largo  areas  of  alpine  flora*  Along  tho  ADRIATIC  coast  the 
vegetation  is  low  scrub  and  inpcnotrablo  thorn  vinos*  Steppe  type 
vegetation  is  found  on  tho  PANN01TIAN  PLAIN  in  tho  north' whore  75  per 
cent  of  tho  total  land  aroa  is  in  cultivation. 

The  mountains  and  coast  linos  foaturo  well  drained  and  rocky 
soil.  Tho  PANNONIAN  PLAIN  is  a mixturo  of  loam  and  alluvial  typo  soil 
Tho  summers  are  warm  and  tho  winters  mild  along  tho  coast  and 
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Pannonian  plain.  The  winters  are  severe  in  the  mountains  with  heavy 
« 

snow.  The  average  annual  rainfall  is  24.37  inches. 

Because  of  the  rugged  terrain  cross  country  movement  is 
impossible  over  much  of  YUGOSLAVIA.  The  mountain  areas  are  better 
suited  for  small  groups  with  pack  animals  or  for  guerillas.  Heavy 
snows  and  precipitation  the_  year  around  limit  movement  in  the 
mountains  to  well  established  routes.  Cross  country  movement  is 
possible  in  certain  directions  with  reconnaissance.  These  areas 
are  the  TRIESTE  area  and  peninsula  west  of  FIUME,  a section  of  the 
southern  coast  from  SIBENIK  to  DUBROVNIK,  and  a sizable  area  south 
of  the  MORAVA  VALLEY,  lying  between  ALBANIA  and  BULGARIA.  These  are. 
in  addition  to  the  PANNONIAN  PLAIN  which  offers  the  best  possibil- 
ities for  cross  country  movement.  The  best  time  for  this  is  from 
midsummer  to  early  autumn  because  of  dry  ground  and  favorable 
weather*  Spring  is  the  most  difficult  time  for  movement  because  of 

melting  snow  and  swollen  rivers.  YUGOSLAVIA  lies  astride  two 

historical  invasion  routes.  They  are  the  MORAVA-VARDAR  and  MORAVA 
29 

MAR ITS A TRENCHES. 

Greece  is  a mainland  peninsula  composed  of  parallel 
mountain  ranges  traversed  by  several  valleys.  It  has  a very  extensive 
coastline  (approximate ly  1500  miles)  and  an  extensive  Archipelago  in 
the  southeast.  The  valleys  and  basins  have  been  centers  of  settle- 
ment for  centuries. 

The  coastal  lowlands  are  most  extensive  in  the  east  and  north- 

•»  * 

east  with  about  one  half  of  the  country  above  1,500  feet  elevation. 
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In  the  oentral  mountain  core  and  in  CRETE  several  mountain  peaks 

rise  above  6,500  feet  and  in  the  northeast  MT  OLYMPUS  rises  to 
* * 

9,571  feet*. 

The  most  extensive  lowland  area  of  GREECE  extends  from  the 
basin  of  the  FLORINA  RIVER  in  the  west  through  a narrow  corridor  at 
LAKE  VEGOKRIUS,  then  through  the  plain  of  SALONIKA  and  over  an  alter- 
nating series  of  low  smoothly  sloping  hills  and  plains  in  THRACE  to 

30 

the  MAR  ITS  A RIVER*  The  highest  elevation  along  this  plain  is 

v * 

around  3,000  feet  and  the  average  is  below  1,000  feet.  Smaller 
lowland  areas  are  located  around  LARISA  and  ATHENS  in  the  east  and 
north  and  south  of  the  gulf  of  PATRAS.  Large  marshes  exist  in  the 

I 

western  part  of  the  SALONIKA  PLAIN  and  northwest  of  KAVALLA  in 
THRACE. 

The  FINDUS  MOUNTAINS  extend  for  160  miles  down  through  tho 

center  of  GREECE  and  vary  from  40-60  miles  wide.  They  form  effeotivo 

barriers  to  east-west  movement*  They  gradually  recede  as  they 

continue  south  but  remain  extremely  rugged*  The  summits  are  usually 

31 

rounded  and  bare.  There  are  two  passes  through  the  mountains* 
METSOVIAN  PASS  (5,000  feet)  in  the  north  connects  KALABAKA  and 
JANNETA  via  the  LYGAS  RIVER  VALLEY • The  other  is  a pass  in  the 
south  near  MT  TIMFRISTOS  and  connects  the  SFERKHIOS  VALLEY  and 
KARPENISION, 

A second  mountain  mass  forms  a semi  circular  curve  from  tho 
GULF  OF  TEERMAI  west  to  the  P INDUS  MOUNTAINS.  It  is  characterized 
by  isolated  highlands  with  steep  seaward  slopes.  Tho  elevations  in 
genoral  oxcood  2,000  feet. 
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The  southern  end  of  the  RHODOPE  MOUNTAINS  oxtends  into 
eastern  GREECE  between  the  STROMA  and  NESTOS  RIVER  and  drops  sharply 
to  the  plains  bordering  the  Aegean  Sea, 

GREECE  has  been  largely  deforested  and  grasses  predominate 
below  600  feet*  Forest  areas  oan  still  be  found  in  the  rugged 
mountain  areas  but  this  forest  amounts  to  only  15  per  oent  of  the 
total  land  area.  The  trees  aro  generally  w ids  spaced  and  of  medium 
height*  Only  l/5  of  the  land  area  is  cultivated.  This  is 
limited  primarily  to  valloys  and  basins  in  the  eastern  and  southern 
seotions  of  GREECE.  Some  areas  are  entirely  bare  while  others  are 
covered  with  low  brush  and  grass, 

The  mountain  soil  in  genoral  is  firm,  well  drained  and  often 
rocky.  Many  of  the  plains  aroas  have  poorly  drained  alluvial  soils 
intoraporsod  with  swamps  and  marshes.  Somo  of  the  plains  have 
medium  texturo  loam  soils  and  scattered  aroas  in  the  northeast  with 
sandy  well  drained  soils. 

largo  oross  country  movement  of  whooled  or  track  vehicles  is 
impossible  over  a largo  portion  of  GREECE  and  tho  associated  islands 
booauso  of  tho  mountainous  terrain.  Movement  across  tho  mountains 

* j 

is  restricted  to  gorges,  passes,  and  corridors. 

Tho  best  areas  for  cross  country  movement  aro  limited  to  tho 

interior  basins  and  small  coastal  plains.  These  offer  good  traffic- 

ability  in  dry  weather  and  poor  to  fair  in  wot  woather.  Dust  would 

be  a problem  in  dry  weather.  Mountain  troops  would  be  needed  in  tho 
32 

P INDUS  MOUNTAINS. 
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Albania  is  a low  lying  coastal  plain  except  in  tho  south 


tvhoro  it  rises  inland  to  a rogion  of  rugged  inaccessible  mountains-* 

Wostorn  ALBANIA  from  tho  YUGOSLAV  bordor  to  VALOM  and  inland  as  far 

as  a lino  roughly  joining  SCUTARI-TIRANA-BERAT-VALONA  is  a plain 

‘33 

gonorally  bolaw  600  foot,  Tho  surface  is  not  uniform  but  is 

* 

diversified  and  small  ridges  riso  to  1,000  foet  and  run  generally 

northeast-southwest,  Thoro  is  oonsidorablo  poorly  drained  land. 

Eastern  ALBANIA  and  tho  coastal  lands  south  of  VALONA  are 

* ' ¥ 

mountainous  with  peaks  rising  to  9,000  foot  in  tho  north  and  7,000 
foot  in  tho  south.  Thoro  aro  some  mountain  lowlands  in  tho  south 
be  two  on  ELBAUSEN  and  LAKE  OKHRIDA,  but  this  flat  land  is  subject  to 
flood, 

Tho  winters  aro  cool  and  rainy  and  tho  summers  warm.  The 

• » 

rain  and  cold  inoroaso  inland,  Tho  annual  rainfall  is  47  inches, 

Tho  alluvial  plains  of  tho  coastal  region  begin  to  dry  in 

May  but  aren’t  hard  -until  Juno.  Certain  areas  of  marshland  dry  out 

in  midsummer  but  others  remain  impassable  throughout  tho  year, 

Climatio  conditions  impose  groat  restrictions  on  movement  from 

34 

Cctobor  until  May.  In  tho  plains  travel  must  be  confined  to  roads 
during  this  poriod.  In  the  mountains  roads  aro  poor  and  likoly  to 
bo  blockod  by  snow  in  tho  winter.  Traff ioability  ranges  from 
impossiblo  to  poor.  There  aro  eight  highways  leading  into 
YUGOSLAVIA  and  four  into  GREECE.55 
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CHAPTER  10 


. STRATEGIC  AREAS 

Strategic  areas  gain  thoir  importance  from  thoir  position 

in  relation  to  military  routes  of  approach*  Tho  importance  of 

maintaining  friendly  naval  and  air  superiority  over  the  MED  I TERR  AHEM 

SEA  approaches  are  undehatahle * Armored  warfare  employed  in  its 

primary  offensive  role  requires  huge  tonnages  to  he  moved  over  water 

in  order  to  place  its  firepower  on  foreign  soil  where  most  effective*- 
•* 

Therefore,  strategic  areas  in  tho  BALKANS  and  SOUTHERN  RUSSIA  resolve 
themselves  to  these  ports  of  ontry,  and  areas  suitable  as  intormodiato 
objoctivos  for  mobile  armored  warfare. 

Strategic  aroas  present  thcmsolvos  around  three  largo  bodies 
of  wator  loading  landward  from  tho  MEDITERRANEAN •'  Tho  most  important 
is  considorod  to  bo  tho  ontranoos  to  tho  BLACK  SEA,  and  its  ports 
into  SOUTH  RUSSIA,  The  noxt  in  importance  aro  ports  of  land  ontry 
facing  tho  AEGEAN  SEA,  all  of  which  aro  controlled  by  GREECE.  Third, 
and  of  equal  importance  as  the  sooond,  is  tho  ADR IAT IC  SEA  ontry  in 
tho  TRIES TE^FIUIIE  area* 


Black  Soa,  Aroa 

Tho  DARDANELLES  and  BOSPORUS  STRAITS,  which  constitute  tho' 
only  warm  wator , readily  accessible  outlet  for  RUSSIA  and  hor 
Balkan  Satollitos  of  ROMANIA  and  HUNGARY,  has  long  been  a problem 
area*  Tho  two  straits  enclose  tho  MARMARA  SEA  and  give  entrance 
from  tho  MEDITERRANEAN  SEA,  through  tho  AEGEAN  SEA  to  tho  BLACK 
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• Moscow 


SEA.  Due  to  the  narrowness  and  length  of  the  STRAITS,  fortifications 
* * 

on  both  shores,  controlled  by  TURKEY,  can  easily  command  the  passage- 
way, 

ISTANBUL,  the  major  city  of  the  STRAITS  AREA,  is  located  on 

* 

the  EUROPEAN  or  west  side  of  the  BOSPORUS  STRAITS,  In  1940,  the 
population  of  ISTANBUL  was  reported  as  789,346.  This  population 
represented  all  major  religions  and  many  ethnic  groups  of  the 
BALKAN  and  NEAR  EAST  areas.  Air  service  connects  ISTANBUL  with 
ANKARA 3 the  oe.pi.tol  of  TURKEY.  The  location  of  the  city  also  lends 
it  to  a thriving  commercial  business.  It  is  the  EUROPEAN  terminus 
and  trars-f syry  point  of  the  Oriental  Express  Railway,  In  1238, 
there  were  15,041  ships  of  13,059,000  tons  passed  through  the 

* * j . 

BOSPORUS  STRUTS.  During  the  same  period  9,025  ships  of  15,370,000 

tons  passed  through  the  DARDANELLES . This  difference  in  tonnages 

indicates 'the  importance  cf  the  city  as  a transshipment  point. ^ 

«• 

As  a strategic  area,  giving  entrance  deep  into  Soviet 
territory,  it;  is  of  the  utmost  importance  that  this  area  be  con- 
trolled by  Allied  or  friendly  nations  in  time  of  war.  Previous 
war 3 in  this  area  have  indicated  that  land  attack  has  to  be  employed 

i 

to  control  the  STRAITS,  and  naval  assault  is  futile.  Therefore,  the 
defense  of  TURKEY  and  her  loyalty  to  the  Western  Nations  is  neoessary 
for  these  STRAITS  tc  be  at  friendly  disposal  for  military  operations. 
The  CRIMEAN  PENINSULA,  whioh  hangs  from  SOUTH  EUROPEAN  RUSSIA 
into  the  BLACK  SEA,  is  an  important  strategic  area.  Its  importance 
arises  from  its  possibly  being  used  as  a foothold  and  assembly  area 


foi*  large  scale  assaults  into  RUSSIA#  Superior  air  and  naval  forces 
Would  of  necessity  be  required  as  a preliminary  requisite  for 
putting  ground  formations  ashore  and  sustaining  them.  The  island 
nature  and  size  of  this  peninsula,  its  command  of  inward  communica- 
tion routes,  and  proximity  to  the  rich  UKRAINE  make  it  extremely 
important  as  an  amphibious  spring  board* 

* 

SEVASTOPOL,  the  major  city  on  the  peninsula,  is  a port 
capable  of  being  expanded  to  aooommodate  any  military  force  employed 
in  the  area.*  A railway  and  highway  runs  almost  straight  north  f or 
approximately  900  miles  to  MOSCOW,  Due  to  this  railway  having  many 
side  connections  after  entering  the  mainland,  large  scale  logistical 
operations  could  utilize  other  major  ports  such  as  ROSTOV  and  ODESSA. 
Other  smaller  ports  and  landing  areas  on  the  SEA  OP  AZOV,  which  lies 
northeast  of  the  CRIMEAN  PENINSULA,  provide  further  dispersion. 

The  CRIMEAN  PENINSULA  is  connected  to  the  mainland  by  a 
marshy  isthmus  three  to  four  miles  across.  The  dimensions  of  the 
peninsula  are  approximately  200  miles  east  to  west,  and  110  mile3 
north  and  south,  comprising  an  area  of  9,952  square  miles*2 

Although  this  area  has  strategic  implications  as  a foothold 
and  troop  marshalling  area,  the  routes  of  attack  from  it  overland 
are  not  without  shortcomings.  The  initial  terrain  encountered  to 
its  north  is  rather  rugged  and  would  be  defensible,  but  not 
impregnable*  Therefore,  its  strategic  significance  is  not  fully 
dependent  on  its  tethers  to  the  mainland,  but  to  its  proximity 
to  ROSTOV  on  the  east,  ODESSA  an  the  west  and  other  smaller  ports 
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.Constanta 


and  landing  areas  between  those  points* 

The  strategic  port  city  of  ODESSA  lies  between  the  mouths 

of  the  DNEPR  and  DNESTR  RIVERS  on  the  northwest  shores  of  the 

* 

BLACK  SEA.  The  port  contains  fivo  harbors,  and  has  two  breakwaters 
/ * 

of  4,020  feet  and  2,120  feet*  These  facilities  give  ample  sheltered 
• </ 

waters.  The  harbors  are  frozen  for  an  avorage  of  16  days  each  year, 

but  modem  ice  breakers  could  oasily  keep  them  open  the  year  round. 

Port  facilities  in  tho  harbors  havo  been  well  developed,  and  are 

3 

capable  of  handling  largo  industrial  machinery* 

The  military  importance  of  the  city  is  its  location  at  the 
terminus  of  transportation  facilities  extending  deep  into  the  UKRAINE. 
The  main  roads  and  rail  routos  branoh  to  approach  KIEV  and  LVOV,  both 
being  key  inland  citios.  This  avenue  of  entrance  is  on  good  going 
terrain  and  is  flanked  by  terrain,  barriers  of  the  DNESTR  and  BUG  RIVERS. 

The  TAN GAl'IROD-ROS TOV  areas  are  of  secondary  importance  as 
ports  of  ontry.  The  port  facilities  are  underdeveloped,  and  anchor- 
age at  piers  is  limited  to  five  to  six  feet  in  depth.  Lighterage  is 

required  for  most  large  shipments.  Both  ports  are  ice  bound  two  or 

4 

three  months  each  winter.  Thoir  strategic  importance  lies  in  their 
ample  communications  connections  toward  MOSCOW,  and  the  fact  that 
ROSTOV  funnels  those  transport  facilities  into  the  CAUCASUS  AREA 
and  the  port  of  BAKU  on  the  CASPIAN  SEA.  The  routes  to  MOSCOW 
north  from  those  cities  aro  flanlcod  on  the  east  by  the  vast  DONBASS 
BASIN*  Therefore,  this  area  lends  itself  as  a logical  right  flank 
for  military  operations  in  the  UKRAINE. 
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the  city  of  KHARKOV  is  thfc  administratis  oenter  of  the 

UKRAHrS*  In  1939  its  pojiilation  whs  833,434,  and  io  probably  ©vor 

one  million  at  the  present  dato.  It  is  an  important  industrial 
* 

dity,  dnd  is  the  major  oommunications  hub  between  MOSCOW  and  tho 
BLACK  SEA-CAUCASUS  AREA.5 

The  oity  of  KIEV,  rated  as  the  third  largest  city  in  the 
SOVIET  XJNI01V,  could  very  probably  be  rated  first  in  importance, 
economically.-  It  lies  in  the  DNEPR  RIVER  at  a point  commanding  all 
communications  from  tho  BALKANS  and  CEMRAL  EUROPE  to  MOSCOW.  The 
vast  PRIPET  MARSHES  to  its  northwest  canalize  movement  through 
KIEV.  Tho  freightage  of  goods  on  inland  shipping  on  the  DNEPR 
RIVER  that  is  transshipped  at  KIEV  is  tremendous. 

From  tho  viewpoint  of  considering  the  UKRAINE  an  economic 
and  military  prize  for  an  area  of  operations  in  SOUTHERN  RUSSIA, 

KIEV  with  KHARKOV  would  be  the  logical  objectives  for  securing  tho 
area.  Both  aro  oommunications  centers  and  both  have  terrain  barriers 
incompatable  to  good  armor  operations  on  their  flanks. 

Other  BLACK  SEA  ports  of  sooondary  strategic  importance  are 
those  ports  on  the  oastem  shores.  Tho  principal  ports  are  BATUMBT, 
POTI  and  NOVOROSSISK,  boing  major  sea  rail  terminals,  and  flank  the 
CAUCUS  MOUNTAINS  on  tho  west.  BATUMI  and  POTI,  located  just  north 
of  the  TURKEY-RUSSIA  border,  connect  by  rail  through  tho  KURA  RIVER 
corridor  with  BAKU  on  tho  CASPIAN  SEA.  NOVOROSSISK  is  opposite  and 
oast  of  the  CRIMEA  PENINSULA,  and  connects  by  rail  inland  with  tho 
RQSTOV-BAKU  rail  lino.  -These  areas  have  strategic  importance  only 
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as  would  concern  an  isolated  operation  to  penetrate  and  occupy 
CAUCUS  MOUNTAIN  areas  by  natural  corridors  from  the  BLACK  SEA, 

Balkans  and  Aogoan  Ponlnsula 

Tho  geographic  position  of  GREECE  dominatos  all  other 

» • *> 

factors  in  the  military  significance  of  tho  country.  Its  position, 
ospocially  the  island  of  CRETE,  dominatos  tho  sea  lanes  of  the 
MED ITERRANEAN  to  tho  SUEZ  CANAL  and  into  tho  BLACK  SEA.  Of  most 
stratogio  importance  is  tho  port  of  SALONIKA  in  northern  GREECE, 
that  gives  ontry  to  YUGOSLAVIA  through  the  VARDAR  RIVER  valley  and  tho 
M0NAST3R  GAP.  The  STRUMA  RIVER  valley  is  a somewhat  restricted  ontry 
to  SOFIA,  BULGARIA,  Supporting  SALONIKA  is  the  ATHENS-PIRAEOUS 
port  and  lodgement  area  to  the  south. 

Contributing  to  tho  strategic  potential  of  tho  country  is 

the  highly  indentod  coast  lino  which  lends  opportunity  for  small 

naval  craft  operating  basos,  Soattered  lowlands  over  numorous 

possible  close  support  aircraft  bases,  and  perennial  fair  weather 

favors  suoh  air  operations,  Armorod  operations  in  GREECE  would  bo 

hampored  by  restricted  roads  through  mountainous  terrain.  But  tho 

Gorman  army  employed  throe  Panzer  Divisions  in  taking  SALONIKA  from 

tho  north,  Thorofore,  it  is  altogether  feasible  that  United  Statos 

Amor  employed  in  the  present  infantry-armor  ratio  could  bo  profitably 

omployod  from  Grook  boachheads  and  harbors, 

/ * 

SALONIKA,  tho  groat  port  city  in  NORTHERN  GREECE,  is  equally 
important  with  any  other  area  of  tho  BALKANS  and  NEAR  EAST.  It 
is  tho  only  area  on  tho  BALKAN  PENINSULA  with  tho  harbor,  port,  and 
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transportation  facilities  to  support  large  scale  military  operations* 

It  has  a po filiation'  of  approximately  one-quarter  million. 

The rtwt rate gic  importance  of  the  area  is  its  being  the  gateway 
into  the  Softtiet  Satellite  of  BULGARIA,  and  as  an  entrance  into  the 
,BELGRAEE-NI1$  areas  of  YUGOSLAVIA.  As  a seaward  entrance  to  the  BALKANS 
it  commands ttfrth  e approaches  of  the  VARDAR  and  STRUMA  RIVER  valleys.  As  a 
logistics  hWsai  for  military  operations  it  could  be  supplemented , by  minor 
ports  to  thi$  east.  Also  the  ATHENS  area  further  south  on  the  AEGEAN  FEN  IN- 
SULA provides  an  excellent  staging  area.^ 

TREflesnS  is  the  westernmost  port  of  entry  into  the  BALKAN  AREA,  the 
control  of  jiiitich  has  been  recently  disputed.  Its  importance  to  all  sur- 
rounding coitimtsries,  and  especially  the  Soviet  Satellites  in  the  BALKANS’, 
is  attestedtflfof  the  lack  of  accord  on  its  present  disposition.  According 
to  the  Italian.  Peace  Treaty  of  1947,  the  area  is  to  remain  under  British, 
American,  ad M Yugoslav  military  command  pending  adoption  of  -an  instrument 
for  its  pensfiMtent  government. 

The st strategic  importance  of  the  city  is  its  port  facilities, 
industry,  ad  M inland  communications  extending  into  the  heart  of  EUROPE, 
connecting  VIENNA  and  BUDAPEST.  Traffic  handled  by  the  port  during 
1949  totaled  £,482,490  metric  tons»^ 

Thiij  port  is  the  ingress  port  for  a military  envelopment  of  the 
western  flaiiik  of  the  BALKAN  PENINSULA.  Although  rugged  terrain  separates 
the  port  am  5a  from  the  SAVA  RIVER  valley,  this  offers  the  shortest  route  of 
invasion  inMo  HUNGARY.  Again  similar  to  the  CRIMEA  in  the  BLACK  SEA, 
TRIESTE  and^OTIME  provide  double  ports  on  a small  peninsula.  This  terrain 
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feature  affords  maximum  employment  of  naval  firepower  in  the  event  of 
assault  landings,  apd  a protected  shore  marshalling  area. 

BELGRADE,  the  captiol  and  commerical  center  of  YUGOSLAVIA,  is 
located  on  a triangular  foreground  overlooking  the  confluence  of  the  SAVA 
and  DANUBE  RIVERS,  The  cities1  population  is  approximately  270,000.  Its 
location  in  the  area  , commanding  the  communications  routes  along  the  SAVA, 
TISA,  and  DANUBE  RIVERS  gives  it  strategic  significance.  This  central  area 
is  also  approximately  inland  from  the  port  of  SALONIKA,  GREECE,  and  the 
port  of  TRIESTE  at  the  head  of  the  ADRIATIC  SEA.  This  city  is  a logical 
intermediate  objective  for  ground  operations  into  HUNGARY  and  RUMANIA 
from  either  of  the  above  mentioned  ports. 

SOFIA,  the  capital  of  BULGARIA  lies  in  an  upland  plain  of  1700 
feet  altitude,  which  givew  it  command  of  communications  east  across 
BULGARIA,  north  to  the  DANUBE  RIVER,  west  to  NIS,  YUGOSLAVIA,  and  south 
to  GREECE,  jits'  population  in  1934  was  287,095  and  in  recent  years  has 
become  more  important  due  to  political  and  economic  centralization  under 
Communist  domination.  Being  the  principal  transportation  center,  with 
roads,  and  railways  leading  away  in  all  directions,  makes  it  a point 
controlling  communications  between  Bulgaria  and  the  rest  of  EUROPE, 
Approaches  are  relatively  difficult  from  the  west  and  south,  but  rather 
easy  from  the  north  and  east,  along  the  CENTRAL  BULGARIAN  DEPRESSION  and 
the  DANUBIAN  TABLELANDS,  The  SOFIA  area  is  an  objective  necessary  for  the 
occupation  of  BULGARIA  only,  regardless  of  whether  it  be  approached  from  the 
east,  south  or  west. 
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Also  of  importance  are  CONSTANTA,  VARNA,  and  BURGAZ,  port 
cities  located  on  the  west  shores  of  the  BLACK  SEA~.  CONSTANTA,  ROMANIA 
is  a rail  terminus  which  connects  directly  with  BUCHAREST,  and  crosses 

r 

the  only  lower  DANUBE  RIVER  bridge  near  CERNAVODA.  Its  importance  is 
gained  from  its  development  as  an  export  exit  for  oil  from  the  Romanian 
oil  fields.  VARNA  and  BURGAZ,  both  BULGARIAN  ports  are  important  as  sea 
ports  and  terminal  points  of  trans-Bulgarian  railways  and  highways* 
Militarily,  these  three  ports  are  important  as  entrances  to  the  DANUBE 
PLAIN,  which  constitutes  an  east-west  corridor  dividing  the  BALKANS. 
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CHAPTER  IX 

STRATEGIC  ROUTES  OF  APPROACH  " ' 

United  States  strategic  concepts  of  conducting  its  National 
Defense  by  active  offense  against  foreign  shores,  especially,  depends 
on  armor  for  implementing  land  offensives.  The  huge  tonnage  dis- 
placement of  armored  divisions  and  the  excessive  logistical  requirements 
for  their  operations  dictate  to  some  degree  the  areas  for  their  em- 
ployment. Sea-borne  invasion  being  implemented  should  by  all  means 
place  these  land  offensive  weapons  as  close  to  their  objective  as 
possible. 

The  main  avenues  of  approach,  of  natural  consequence,  follow 
the  same  patterns  as  previously  pointed  out  under  relief,  rivers,  and 
transportation  routes.  Two  primary  areas  present  themselves  as  targets, 
SOUTH  EUROPEAN  RUSSIA  and  the  BALKANS . Both  areas  present  problems 
for  armored  operations.  But  it  is  emphatically  stated  that  the  first 
priority  would  be,  if  at  all  possible,  for  armor  to  make  its  major 
effort  fro#  BLACK  SEA  bases  and  landings  into  the  UKRAINE  of  RUSSIA. 

Dardanelles-Black  Sea-Crimea-Kharkov~Afoscow, 

The  most  ambitious  of  military  operations,  consisting  of 
the  complete  combined  forces  team,  is  visualized  as  approaching 
MOSCOW  from  the  south.  Considering  weather,  terrain,  and  trans- 
portation factors,  it  is  believed  this  is  the  primary  route  to  the 
fountainhead  of  world  communism. 

Several  feasible  plans  for  utilizing  this  invasion  route  are 
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conceivable,  using  as  many  as  four  or  more  field  type  armies*  The 
CRIMEAN  FENINSU-LA  ib  a.  iMinJi area  for  further 

v-  ' penetrations  deep  Into  Soviet  territory.  The  BLACK  SEA  area  is 

adequate  in  size  for  maneuver  of  supporting  naval  units.  The  critical 
feature  of  such  a grandiose  plan  of  operations  is  the  restricted  and 
vulnerable  water  passage  through  the’  DARDANELLES  and  BOSPORUS  STRAITS. 
Therefore,  air  and  naval  superiority  in  the  area  of'  operations  would  be 
most  desirable* 

By  land  from  the  northern  edge  of  the  CRIMEA  to  MOSCOW  is 
approximately  800  miles.  This  distance  is  over  rolling  terrain 
favorable  for  armored  operations.  The  area  is  adequately  covered 
by  railways  and  highway  nets.  Numerous  rivers,  constant  communi« 
cation  line  maintenance,  and  seasonal  weather  conditions  are  major 
factors  to  be  considered  in  prior  planning. 

The  west  flank  of  this  approach  is  covered  by  a natural  corridor 
extending  inland  from  ODESSA,  along  the  ENESTR  RIVER  to  the  communi- 
cations hub  of  LVOV.  This  corridor  severs  the  SOVIET  UNION  from 
her  Balkan  Satellites.  Following  existing  major  transportation  routes, 
this  enveloping  action  would  also  occupy  KIEV.  The  FRIPET  MARSHES  to 
the  north  furnish  flank  security  to  some  degree,  but  would  require 
constant  surveillance. 

The  east  flank  of  this  operation  would  involve  the  securing 
of  a line  generally  cradled  by  the  DON  RIVER,  or  possibly  the  VOLGA 
RIVER.  In  any  event  the  full  development  of  such  an  ambitious 
operation  would  squeeze  off  the  CAUCUS  oil  supply  without  the  necessity 
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of  traversing  those  difficult  mountains. 

As  proved  by  the  German  and  Russian  campaigns  across  this 
terrain  in  east  and  west  directions,  each  town  was  an  objective,  and 
each  crossroad  and  river  a contested  point.  These  east  and  west 
campaigns  crossed  the  major  rivers  at  right  angles,  whereas  an 
invasion  from  the  south  would  use  them  as  lines  of  communications. 

Not  to  be  f -rgotten  is  the  fact  that  the  greatest  share  of 
SOVIET  RUSSIA'S  industrial  and  economic  might  lies  in  this  concent- 
rated area  south  of  MOSCOW,  A contributing  factor  also  is  the  rumored 
dissatisfaction  of  the  UKRAINIAN  populations  with  their  Soviet  masters. 
It  is  of  interest  that  the  UKRAINE  was  allowed  to  enter  the  United 
Nations  Organization  as  a separate  nation.  Could  this  be  the  pre- 
cedent on  which  to  base  the  formation  of  a new  nation  following  future 
military  decisions? 


Salonika-Belgrade-Budapefet-Lvov 
The  natural  invasion  route  which  splits  the  BALKAN  FENNINSULA 
north  and  south,  has  its  sea  outlet  at  the  strategic  Creek  port  of 
SALONIKA.  The  VARDAR  RIVER  and  MORAVA  RIVER  provide  a trench  approx- 
imately 400  miles  in  length  reaching  to  the  Danube  River  Plain  in  the 
vicinity  of  BELGRADE. 

For  military  operations  there  are  three  routes  into  the  NIS- 
SOFIA  area,  an  area  half-way  between  SALONIKA  and  BELGRADE,  Highway 
and  railway  routes  pass  through  the  MONASTIR  GAP,  near  the  GREECE— 
YUGOSLAVIA  border,  approximately  80  miles  west  of  the  VARDAR  RIVER. 
The  VARDAR  RIVER  itself,  in  this  area  is  characterized  by  gorges  and 
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broader  basins  to  provide  channelways  through-  rugged  mc-untains . The 
third  route  follQws  similar  rugged  terrain  through  the  STRUMA  RIVER 
valley  on  a due  north  direction  from  SA-iomxKA.  to  SOFIA*  Each  mountain 
restriction  on  either  of  these  three  routes  would  provide  a defensive 
strongpoint  to  be  overcome. 

From  NIS  to  BELGRADE,  the  MORAVA  RIVER  VALLEY  is  broad  and 
flat  with  ample  area  for  military  movement.  Marshy  areas  and  flash 
floods  would  constitute  the  only  impediments.  A rail  line  exists  along 
this  route  which  could  support  one  field  army,  but  doubtfully  could 
support  any  greater  forces.  Invasion  thus  far  along  this  route  would 
be  a difficult,  but  not  an  impossible  or  improbable  undertaking. 

For  the  remainder  of  the  distance  to  SOVIET  TERRITORY  this 
route  is  supplemented  by  the  SAVA  RIVER-TRIESTE— FIUME  entrance. 

North  from  BELGRAEE  the  DANUBE  and  TISA  RIVERS  form  the  broad 
HUNGARLIAN  PLAINS  where  maneuver  area  for  armored  warfare  is  com- 
plimented. The  TISA  RIVER  flows  southward  from  high  in  the  CARPATHIAN 
MOUNTAINS.  Two  rail  lines  go  through  two  passes  on  their  way  toward 
LVOV  in  SOVIET  TERRITORY. 

Trieste— Sava  River~Belgrade-Budapest-Lvov. 

Although  it  was  stated  that  this  route  supplemented  the 
SAIONIKA-BELGRAEE  approach,  it  could  properly  rate  equal  importance. 
This  route  is  one-half  the  distance  of  the  other  into  the  BUDAPEST 
area,  and  about  two-thirds  in  miles  to  the  Soviet  center  of  LVOV. 

Hie  first  100  miles  inland  from  the  TRIESTE— FIUME  area  is 
over  restricted  and  rugged  terrain.  The  lime  stone  formations 
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.have  weathered  into  shear  bluffs  and  escarpments  which  limit  cross- 
country mobility  to  lightly  equipped  troops;  however , two  rail  lines 
connect  thes  two  port  cities  with  ZAGREB,  and  are  capable  of  supporting 
large  military  operations* 

The  major  rivers,  the  SAVA  and  DRAVA,  are  crossed  at  right 
angles  by  this  route i;  The  terrain  covered,  after  the  first  100  miles,  is 
all  good  going  terrain  and  is  augmented  by  two  rail  lines  all  the 
distance  to  BUDAPEST.  These  lines  are  the  major  commercial  outlets 
for  HUNGARY  and  CZECHOSLOVAKIA. 

Minor  Routes  of  Approach. 

The  KARITSA  RIVER  flows  into  the  AEGEAN  SEA  at  AIEXANDR0UPOLIS 
in  Eastern  GREECE.  It  is  the  border  between  GREECE  and  TURKEY 'from 
its  mouth  to  a snort  distance  above  EDIRNE,  TURKEY.  The  river  then 
flows  generally  westward  between  the  PHOEOPE  and  BALKAN  MOUNTAINS, 
providing  an  avenue  of  approach  to  SOFIA  from  the  east.  This  river 
also  provides  an  entry  for  land  approaches  to  terrain  dominating  the 
DARDANELLES  and  BOSPORUS  STRAITS,  A rail  line  follows  this  route* 

The  PERSIAN  GULF  and  IRAN  coul]  possibly  be  considered  as  an 
avenue  of  approach.  If  the  BLACK  SEA  and  EASTERN  MEDITERRANEAN  were 
rendered  untenable,  the  NEAR  EAST  approaches  would  possibly  merit 
attention  for  small  scale  diversionary  or  special  operations.  Due  to 
extended  distances,  rugged  terrain  and  lack  of  developed  communications, 
this  area  is  believed  to  be  limited  in  inducements  for  armor  operations* 
The  east-west  avenues  into  BULGARIA  and  ROMANIA  from  the 
BLACK  5EA  are  of  importance  as  routes  for  occupation  of  those  two 
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countries.  These  avenues  v/ould  tend  to  ^supplement  the  ether  major 
routes  of  approach  into  the  BALlMNS,  and  operations  into  SOUTH  RUSSIA. 
This  precept  is  based  on  the  requirement  of  necessarily  having  control 
of  the  STRAITS  into  the  BUCK  SEA. 
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CHAPTER  12 


SUMMARY 

The  whole  land  area  of  study  consists  of  terrain  over  which 
tanks  can  operate,  but  some  areas  are  restrictive  to  large  armored 
formations.  Likewise,  it  is  realized  that  wherever  the  enemy  may 
employ  armor,  it  will  by  necessity  have  to  be  countered  by  comparable 
sized  armored  units.  With  those  factors  in  mind,  this  study  has  sought 
conclusions  to  determine  terrain  that  is  compatible  to  armored  divisions 
in  their  primary  offensive  role. 

Considerations . 

Relief.  The  configuration  of  the  earth's  surface  is  the 
outstanding  consideration  for  planning  large  scale  ground  operations* 
This  factor  is  one  which  is  generally  stable  and  changes  very  little 
over  a period  of  time.  Also  it  is  a subject  that  when  submitted  to 
writing,  is  dealt'  with  in  broad  general  descriptions.  The  details 
have  to  be  determined  by  reconnaissance  agencies  either  just  prior  to 
projected  operations  or  during  these  operations.  These  details  or 
military  aspects  of  the  local  tactical  area,  include:  critical  terrain 

features;  observations  and  fields  of  fire;  obstacles;  concealment'  and 
cover;  and  local  avenues  of  ‘approach,  or  corridors  and  cross  compart- 
ments. 

The  area  covered  by  this  study  falls  into  three_  general  areas, 
as  concerns  the  compatibility  of  the  terrain  with  armored  warfare. 

The  area  of  first  importance  is  SOUTH  EUROPEAN  RUSSIA,  separated 
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from  the  BALKANS  by  the  CARPATHIAN  MOUNTAINS,  bounded  on  the  south 
by  the  BLACK  SEA  and  on  the  east  flank  by  the  VOLGA  RIVER.  This  area 
commonly  known  as  the  UKRAINE,  and  RUSSIAN  STEPPELANDS,  compares  in 
character  to  the  CENTRAL  PLAINS  of  the  UNITED  STATES.  The  major  rivers 
run  north  to  south,  emptying  into  the  BLACK  SEA  and  CASPIAN  SEA.  The 
area  has  broad  plains,  providing  prospects  of  .ample  maneuver  space  for 
the  employment  of  large  armored  formations. 

The  second  most  important  area  is  the  BALKAN  PENINSULA,  including 
ROMANIA,  HUNGARY,  YUGOSLAVIA,  BULGARIA,  GREECE , and  EUROPEAN  TURKEY. 
Employment  of  armored  divisions  in  an  offensive  role  from  south  to  north 
would  be  feasible,  but  the  terrain  favors  the  defender.  The  main  barriers 
to  movement  are:  the  DINARIC  ALPS  of  YUGOSLAVIA,  paralleling  the  coast** 

line;  the  BALKAN  and  RHODOPE  MOUNTAINS  running  east  and  west  in  BULGARIA, 
the  DANUBE  RIVER,  and  the  CARPATHIAN  MOUNTAINS  bounding  north  RUMANIA 
and  HUNGARY,  These  successive  terrain  features  serve  to  divide  the 
satellite  countries  from  SOVIET  RUSSIA. 

This  BALKAN  AREA  is  characterized  as  s;  arce  tree  covered 
mountainous  terrain,  with  the  exce;  tion  of  the  river  valley  corridors 
and  relatively  narrow  adjacent  plains*  This  characteristic  would 
force  a canalization  of  armor  forces  and  accompanying  lines  of 
communications  through  these  river  valleys.  The  main  route  of  approach 
consist  of  the  VARDAR,  MORAVA  and  DANUBE  RIVER  valleys  from  SALONIKA, 
GREECE  to  BUDAPEST,  an  approximate  700  mile  distance.  A supplementary 
route  enters  at  the  port  of  TRIESTE  combining  with  the  other  route  at 
the  DANUBE  RIVER,  and  traverses  approximately  400  miles  between  TRIESTE 
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and  BUDAPEST.  From  BUDAPEST  north  to  LVOV,  RUSSIA  though  two  narrow 
CARPATHIAN  MOUNTAIN  passes  is  another  400  miles.  Thus,  canalized  routes 
of  approach,  and  extended  main  supply  routes  place  limitations  on 
operations  through ■ the  BALKAN  PENINSULA. 

The  area  of  least  importance  is  the  TURKEY  and  mid-east 
countries  of  SYRIA,  IRAQ  and  IRAN.  This  area  faces  RUSSIA  across 
the  BLACK  and  CASPIAN  SEAS  on  an  approximately  1500  mile  front.  The 
land  portion  of  this  front  consists  of  the  CAUCASUS  MOUNTAINS,  between 
the  two  bodies  of  water,  on  an  approximate  450  mile  front.  These 
mountains  are  a formidable  barrier  to  heavy  military  movement  to  the  north 
and  south.  Terrain  favorable  for  armored  formations  exist  only  in 
CENTRAL  TURKEY  and  the  arid  desert  of  IRAQ,  both  areas  being  well  behind 
the  logical  defensive  zone  of  the  CAUCASUS  MOUNTAINS. 

Climate.  Weather  considerations  for  combined  forces  operations 
in  this  area  is  a factor  rating  of  equal  importance  with  relief.  Winter 
freezes  augment  trafficability  during  the  winter  months  in  SOUTH  RUSSIA, 
whereas  spring  thaws  and  early  autumja  rains  create  ground  flotation 
problems.  Rivers  and  streams  in  the  area  freeze  sufficiently  to  stop 
water  transportation  from  two  to  six  months  at  mrious  localities,  but 
the  ice  is  generally  of  insufficient  strength  to  support  military 
traffic.  Winter  snows  block  mountain  passes  of  the  BALKAN  PENISULA 
and  the  CAUCASUS  MOUNTAINS*  Therefore,  development  of  equipment  and 
troop  training  for  offensive  operations  must  consider  winter  warfare 
requirements 

Transportation.  The  communication  routes  are  stamped  upon 


„ the  -terrain.  in_.a  J2atikern_  dicated  by  the  relief  a The  SOUTHERN  RUSSIA 
area  of  less  than. X, 000  miles  from  the  EiLACK  SEA  to  MOSCOW^  is  covered 
by  a rail  and  highway  net  to  adequately  ..arniored  formations. 

Main  supply  routes  from  south  to  north  are  further  augmented  by  navigable 
waterways  with  high  tonnage  capabilities  during  warm  seasons..  The 
rail  and  highway  net  is  by  no  means  modem.  The  climatic  con- 
siderations outlined  above,  and  numerous  stream  crossings  constitute  a 
great  planning  factor  for  engineer  troop  requirements. 

In  the  BALKAN  and  NEAR-EAST  area,  the  transportation  means  are 
sparse,  of  low  quality,  and  lacking  in  alternate  routes.  This  factor 
limits  their  logistical  capabilities,  and  makes  them  extremely 
vulnerable  to  interdiction  at  restricted  locations.  Operations  in  the 
BALKAN  AREA,  in  conjunction  with  a major  action  into  SOUTH  RUSSIA, 
would  profit  by  use  of  ELACK  SEA  ports  and  avenues  of  ingress. 

Strategic  Areas.  Those  areas  of  the  utmost  strategic  import- 
ance, are  those  controlling  amphibious  movement  ueep  into  the  territory 
of  RUSSIA.  The  historically  coveted  DaRDANELIES  and  LOSrORUS  STRAITS 
control  seaborne  movement  between  the  MEDITERRANEAN  and  BLACK  SEAS. 
Within  the  BLACK  SEA,  the  CRIMEAN  FENNINSULA  provides  a area  of  just 
less  than  10,000  square  miles  jutting  into  the  BLACK  SEA,  within 
1,000  land  miles  of  MOSCOW.  Superior  naval  and  air  forces  could  isolate 
this  penintula  for  use  as  a troop  lodgement  and  attack  position  into 
SOUTH  RUSSIA.  Its  proximity  to  transportation  routes  and  its  land 
configuration  renders  it  vital  to  an  offensive  operation  with  objectives 
in  EUROPEAN  RUSSIA. 
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GREECE  is  to  the  BALKAN  PENINSULA,  as  the  CRIMEA  is  to 
EUROPEAN  RUSSIA,  The  port  areas  of  the  ATHENS— PIRAEAUS  complex, 
and  SALONIKA,  are  the  seaborne  approaches  into  BULGARIA  and  CENTRAL 
YUGOSLAVIA.  GREECE  has  limited  maneuver  capabilities  for  operations 
but  adequate  ootential  air  bases,  harbors,  and  troop  staging  locations 
to  support  large  scale  operations  from  her  borders.  The  holding  of 
GREECE  commands  the  MEDITERRANEAN  SEA  approaches  to  the  SUEZ  CANAL 
and  the  PLACK  SEA, 

TRIESTE  is  a sea  entrance  depp  into  the  BALKANS,  which  shortens 
the  invasion  route  into  the  DANUBE  BASIN,  Its  harbor  capabilities  and 
rail  ingress  lines  toward  HUNGARY  make  this  port  merit  the  present  dead- 
lock between  the  Soviet  and  T.7e stern  Nations  over  its  final  political 
disposition. 

Other  stratecic  points  in  the  area  consist  of  ports  on  the 
BLACK  SEA  shores,  and  inland  cities  that  command  avenues  of  approach* 
These  inland  cities  of  SOFIA,  BELGRADE,  BUDAPEST,  BUCHAREST,  LVOV, 

KIEV,  KHARKOV,  and  STALINGRAD  all  are  major  land  objectives.  The  ports 
and  harbors  of  ROSTOV,  ODESSA,  CONSTANTA,  VARNA,  and  BURGAZ  provide 
important  supplementary  entrances  for.  military  occupation  of  the  whole 
area. 


C6nclU3iona 

The  most  favorable  route  for  employment  of  large  armor 
supported  offensives  is  by  amphibious  invasion  to  occupy  the  CRIMEAN 
PENINSULA  as  a lodgement  area  for  penetrations  into  SOUTH  RUSSIA. 
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The  second  most-  favorable  invasion  route  is  through  the 
BALKAN  FENINSULA  by  seaports  of  SALONIKA  and  TRIESTE  to  consolidate 
the  BALKAN  AREA  south  of  the  CARPATHIAN  MOUNTAINS* 

Supplementary  routes  into  BULGARIA  and  RUMANIA  exist  from 
BLACK  SEA  ports  for  smaller  operations  toward  intermediate  objectives. 

The  CAUCASUS  AREA  is  unfavorable  for  the  employment  of  large 
armored  formations  in  offensive  warfare. 

Recommendations  * 

Persons  interested  in  armor  operations  into  SOUTH  RUSSIA  and 
the  BALKANS  should  note  the  above  conclusions  and  these  recommendations 
as  guides  to  more  detailed  study  of  the  area. 

It  is  recommended  that  further  studies  be  made  of  the  terrain 
aspects  in  this  area,  based  on  problems  encountered  by  German  and 
Soviet,  armored  operations  in  World  War  II. 

Based  upon  more  detailed  studies,  research  should  determine 
the  adequacy  of  present  amor  equipment  concerning  floatation  and 
power  ratios.  Study  of  organization  should  determine  if  requirements 
exist  for  further  augmentation  of  engineering  units  and  equipment  is 
necessary. 

It  is  recommended  that  present  logistical  organization  be  - 

* 

augmented  for  fullest  utilization  of  inland  rivers  for  heavy  tonnage 
movement  to  su  port  offensive  operations  into  this  area. 
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